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THE SEA OTTERS.* 
BY CAPT. C. M. SCAMMON. 

THe most valuable fur-bearing animals inhabiting the 
waters of the north-west coast of North America are the 
sea otters; they are found as far south as twenty-eight de- 
grees of north latitude, and their northern limits include the 
Aleutian Islands.¢ Although never migrating to the south- 
ern hemisphere, these peculiar amphibious animals are found 
around the isolated points of southern Kamtschatka and even 
to the western Kuriles, a chain of islands that separate the 
Okhotsk Sea from the north-eastern Pacific. 

The length of the matured animals may average five feet 
including the tail, which is about ten inches; the head re- 
sembles that of the fur seal of the coast, having full, black, 
sharp eyes, exhibiting much intelligence. The color of the 
females when in season is quite black, at other periods of a 
dark brown. The males usually are of the same shade, al- 
though in some instances they are of a jet shining black like 
their mates. The fur is of a much lighter shade inside than 
upon the surface; and extending over all are long, black, 
glistening hairs, which add mich to the richness and beauty 
of the pelage. Some individuals, about the nose and eyes, 


*Furnished for publication by the SMITHSONIAN INSTITUTION. 
t The most northern limit we can rely upon is sixty degrees north. 
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are of a light brown or dingy white. The ears are less than 
an inch in length, quite pointed, standing nearly erect, and 
are covered with short hair. 

Its hind flippers, or feet, are long and webbed much like a 
seal’s. Its forelegs are short; the fore paws resemble those 
of a cat, and are furnished with five sharp claws, each meas- 
uring half an inch in length; the hind feet, or flippers, are 
furnished likewise. 

Occasionally the young are of a deep brown, with the 
ends of the longest hairs tipped with white, and about the 
nose and eyes of a cream color. 

The mating season of the sea otter is not known, as the 
young are met with in all months of the year; hence it is 
reasonable to suppose they differ from most other species of 
marine mammalia in this respect.* 

The hunters about Point Granville say that the males are 
Jess shy, and run more in shore during May and June, and 
appear to be in search of the females; while on the other 
hand, the latter make every effort to avoid them. The time 
of gestation is supposed to be eight or nine months. 

The oldest and most observing hunters about Point Gran- 
ville aver that the sea offer is never seen on shore unless it is 
wounded. (Nevertheless we have accounts of their coming 
on shore upon the Aleutian Islands, which will be spoken of 
hereafter. ) 

It is possessed of much sagacity,; has great powers of 
scent, and is exceedingly imbued with curiosity. 

Its home is nearly as much in the water as some species 
of whales; and as whalers have their favorite “cruising 
grounds, so likewise do the otter hunters have their favorite 
hunting grounds, or points where the objects of pursuit are 
found in greater numbers than along the general stretch of 
the coast. About the seaboard of Upper and Lower Cali- 
fornia, Cerros St. Gerimmo, Guadalupe, St. Nicholas and 


*This remark in relation to finding the young at all seasons of the year is based 
upon observations made at Point Granville. 
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St. Miguel Islands, have been regarded as choice places to 
pursue them; farther northward, off Cape Blanco on the 
Oregon coast, and Point Granville and Gray’s Harbor, along 
the coast of Washington Territory. At the present day con- 
siderable numbers are taken by whites and Indians about 
these northern grounds. 

Thence to the northward and westward comes a broken 
coast and groups of islands where the animals were in former 
days hunted by the employees of the Hudson Bay Company, 
Russian American Company, and the natives inhabiting those 
broken shores. 

These interesting animals are gregarious, and frequently 
may be seen in bands numbering from fifty up to hundreds. 
When in rapid movement they make alternate, undulating 
leaps out of the water, plunging again as do seals and por- 
poises. When in a state of quietude they are much of the 
time on their backs. They are frequently seen in this post- 
ure with the hind flippers extended as if catching the breeze 
to sail or drift before it. They live on clams, as well as 
crabs and other species of crustacea; sometimes small fish. 
When the otter descends and brings up any article of food, 
it instantly resumes its habitual attitude on the back to de- 
vour it. In sunny days, when looking, it sometimes shades 
its eyes with one forepaw, much in the same manner as a 
person does with the hand. 

The females usually have but a single young one at a 
birth, never more than two, which are brought forth on the 
kelp (say the white hunters), which abounds at nearly all 
points known as their favorite resorting places.* 


* That the otters have their young in the water, or on the kelp, appears improbable; 
however, may it not be possible? We have it from pretty reliable authority that they 
do come on the beaches about the Aleutian Islands. Is it probable that the habits of the 
animals change in this respect in different latitudes ? 

By expressing doubts as above, no reflection is cast on the hunters with whom I have 
conversed; on the contrary, those men who have kindly furnished me with much valu- 
able data, I know to be of undoubted veracity, and they seem positive that “ sea otters 
never come on shore unless in some way disabled.” This is the belief of Mr. Blodget, 
a very successful hunter at Point Granville. He assures me that he has searched dili- 
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The mothers caress and suckle their offspring seemingly 
with much affection, fondling them with their forepaws, re- 
clining in their usual manner, and frequently uttering a 
plaintive strain, which may have given rise to the saying that 
“sea otters sing to quiet their young ones.” But when 
startled they rise perpendicularly nearly half their lengths 
out of the water; and if their quick, sharp eyes, discover 
aught to cause alarm, the cubs are seized with the mouth, 
and instantly all will disappear under water. Both males 
and females are sometimes seen curled up in such shapeless- 
ness as to present no appearance of animal form; when in 
this position they are said to be sleeping. The perpendicular 
attitude is likewise often adopted during the mating season. 

The sea otter is rarely seen far from land, its home being 
in the thick beds of kelp near the shore, or about outlaying 
rocky reefs. 

Point Granville seems to be an exception, as there is no 


gently for their tracks along the sandy beach lying between the above-named point 
and Gray’s Harbor, but never found the least indication of them. 

Captain Williams, who has long been a successful sea otter hunter on the California 
coast, corroborates Mr. Blodget’s statement as to sea otters coming on shore on that 
coast. 

Coxe, in his work published in 1780, writes the following in relation to the sea otter: 
“Of all these furs, the skins of the sea otter are the richest and most valuable. Those 
animals resort in great numbers to the Aleutian and Fox Islands; they are called by 
the Russians ‘ Bosbry Morfki, or sea beavers, and sometimes Kamtchadal beavers, on 
account of the resemblance of their fur to that of the common beaver. From these 
circumstances several authors have been led into a mistake, and have supposed that 
this animal is of the beaver species, whereas it is the true sea otter. 

The females are called Matka, or dams; and the cubs, till five months old, Medriedzi, 
or little bears, because their coat resembles that of a bear; they lose that coat after 
five months, and then are called Kofchloki. 

The fur of the finest sort is thick and long, of a dark color, and fine glossy hue. 
They are taken four ways ;—struck with darts as they are sleeping on their backs in the sea, 
Sollowed in boats and hunted down till they are tired, surprised in caverns, and taken in 
nets. 

Their skins fetch different prices according to their quality. 

At Kamtschatka, the best sell for, per skin, from thirty to forty roubles; middle sort, 
twenty to thirty; worst sort, fifteen to twenty-five. At Kiachta, the old and middle- 
aged sea otter skins, are sold to the Chinese per skin, from eighty to one hundred; the 
worst sort from thirty to forty. 

As these furs fetch so great a price to the Chinese, they are seldom brought into 
Russia for sale; and several, which have been carried to Moscow, as a tribute, were 
purchased for thirty roubles per skin; and sent from thence to the Chinese frontiers, 
where they were disposed of at a very high interest.” 
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kelp in sight from the shore, but the Jndians say that there 
is kelp in large patches about ten miles seaward, where the 
animals resort as a breeding place.* 

About the period of the establishing of Fort Astoria, near 
the mouth of the Columbia, and for many years following, 
the sea otter hunters, along the coasts of California and 
Oregon, were made up from nearly all the maritime nations 
of Europe and America, as well as from among the different 
tribes of natives that dwelt near the seashore. Those of the 
former were hardy spirits, who preferred a wild life and ad- 
venturous pursuits, rather than civilized employment. The 
distance coasted in their lightly constructed boats, the 
stealthy search for the game, and when discovered, the 
sharpshooting pursuit, gave these hunting expeditions a 
pleasant tinge of venture; moreover, the taking of sea ot- 
ters on the coasts of the Californias by foreigners, was pro- 
hibited by the Mexican government; and the hunters were 
aware that, if detected, the penalty would be severe ; hence 
they ever kept a watchful eye on all vessels seen, which 
were carefully avoided, or cautiously approached. 

An “otter canoe” is fifteen feet long, nearly five wide, and 
eighteen inches deep. It is sharp at both ends, with flaring 
sides, and but little shear. Still these boats are admirable 
sea-goers, and regarded as unsurpassed for landing through 
the surf. Its shape is peculiar; so likewise are the paddles 
for propelling it, which are short with very broad blades, 
being better adapted for use in the thick beds of kelp. 

The outfit when going on a cruise is limited nearly to the 
barest necessities. Two men usually hunt in one boat, each 
taking his favorite rifle, with a supply of ammunition. A 
little tea, coffee, sugar, flour, or ship-bread, are provided, 
adding pipes and tobacco, and, as a great luxury, perhaps a 
keg of spirits completes their equipment. 

All being in readiness, they leave the quiet waters of the 


*Within the last four years I have passed frequently over this locality assigned by 
the Indians as producing thick beds of kelp, but have never found any.—C. M.S. 
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harbor and put to sea, following the trend of the land, but 
occasionally making a broad deviation to hunt about some 
island, miles from the main. 

When an otter is seen within rifle-shot instantly the 
hunter fires, and if only wounded the animal dives under 
water but soon reappears to be repeatedly shot at till cap- 
tured. Sometimes three boats will hunt together ; then they 
take positions one on each side, but in advance of the third, 
and all three in the rear of where the animal is expected to 
be seen. It is only the practised eye of experienced men 
that can detect the tip of the animal’s nose peering above 
water disguised by a leaf of kelp. 

Thus they cruise in search of the game landing to pass 
the nights, at different places well known to them, behind 
some point or rock that breaks the ocean swell. The dand- 
ings are “made” by watching the successive rollers as they 
undulate upon the beach, and when a favorable time comes 
the boat with dexterous management glides over the surf 
with safety to the shore. It is then hauled up clear of the 
water and turned partially over for a shelter; or a tent is 
pitched, a fire is made of drift wood, or if this fail, the dry 
stalks of the cactus, or a bunch of dead chapperel serves 
them; the evening meal is soon partaken of with hearty 
relish; then come the pipes, which are enjoyed intensely. 
Freed from all care these hardy men talk of past adventures 
and frolics, and when inclined roll themselves in their blank- 
ets for a night’s invigorating sleep in the open air; awaking 
at day-break to the screams of sea-birds and the barking of 
coyotes attracted by the scent of the encampment. 

The morning repast over they again embark in their 
cockle-shell boats, launch through the surf, gain the open 
sea, and paddle along shore, ever on the watch for “otter 
sign.” 


From San Francisco northward as far as Juan de Fue: 
Strait, the hunting is chiefly prosecuted by shooting them 
from the shore, the most noted grounds being between 
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Gray’s Harbor and Point Granville, a belt of low coast lying 
between the parallels of 46° and 48° north latitude. 

The white hunter builds his two log cabins, one near the 
southern limits of his deat and the other at its northern 
terminus near Point Granville. During the prevalence of 
southerly winter gales he takes up his quarters at the last 
named station, as the game is found there more frequently ; 
but when the summer winds sweep down from the north he 
changes his habitation and pursues the animals about the 
breakers of Gray’s Harbor. From early dawn, till the sun 
sinks below the horizon, the hunter with rifle in hand and 
ammunition slung across his shoulder,* walks the beach on 
the lookout for a shot; the instant one is seen, crack goes 
the rifle, but it is seldom that the animal is secured by one 
fire. A sea otter’s head bobbing about in the restless swell 
is a very uncertain mark ; and if instantly killed the reced- 
ing tide or adverse wind might drift the animal seaward, so 
that even if it eventually drifts to shore it may be far out of 
sight from the hunter by day, or is thrown on the rocks by 
the surge during the night, and is picked up by some one of 
the strolling Indians, who “run the beach” in quest of any 
dead seal, or otter, that may come in their way. 

It is estimated that the best shooters average at least 
twenty-five shots to every otter killed; and only about one- 
half the number shot are secured by the rightful owners. 
But when once in his possession, it is quickly fleeced of its 
valuable skin, and stretched on the wall of the cabin to dry. 

It is no unusual occurrence for the hunter to pass a week 
travelling up and down the beach, and he may shoot sixty or 
more rounds, perhaps kill several, but owing to bad luck, not 
one is secured, all either drifting to sea, or to shore, possibly 


*T am informed by Mr. Ford, a resident near the hunting grounds, that the hunters 
now use a kind of a ladder, or it might be termed two ladders joined near the upper 
ends by a hinge, opening at the lower ends. It is made of very light material and can 
be easily carried by hand; when required for use it is opened and placed on the beach 
and mounted by the hunter when an elevation is desired, which is considered a great 
advantage under some circumstances. 
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with the flowing night-tide ; and the object so eagerly and 
patiently sought for is at last stealthily appropriated by some 
skulking savage. 

Notwithstanding their propensity to purloin, the Indians 
of the north-west coast not only occasionally shoot the sea 
otter as do the whites, but in the months of July and 
August, when calm weather prevails, they capture them by 
night. A small canoe is chosen for the purpose and the 
implement used is a spear of native make composed of bone 
and steel, fitted to a long pole by a socket. Four chosen 
men mike the crew for the canoe. 

Near the close of the day a sharp watch is kept on any 
band of the animals that may have been in view from the 
shore and their position accurately defined before beginning 
the pursuit. All being in readiness, as the shade of evening 
approaches, they launch upon the calm sea, and three men 
paddle in silence toward the place where the objects of pur- 
suits were seen, while the fourth takes his station in the bow 
—who is either a chief or some one distinguished in the 
chase— watches intently for the sleeping otters. As soon 
as one is descried the canoe is headed for it, and when within 
reach the spear is launched into the unwary creature, which, 
in its efforts to escape, draws the spear from the pole, but is 
not freed yet (as there is a small strong line connecting the 
spear and pole together, although permitting them to sepa- 
rate a few feet). It dives deep, but with great effort, as the 
unwieldly pole greatly retards its progress. The keen-eyed 
savage, however, traces its course in the blinding darkness 
by the phosphorescent light caused by the animal’s transit 
through the water, and when it rises upon the surface to 
breathe is beat with clubs, paddles, or, perhaps another 
spear, and is finally despatched after repeated blows or 
thrusts. The conflict arouses the whole band which instantly 


disappear, so that it is seldom that more than one is secured. 
As soon as the hunt is over the animal is brought on 
shore, the skin taken off and stretched to dry, and when 
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ready for market the lucky owner considers himself en- 
riched to the value of ten or fifteen blankets. The flesh of 
the otter is eagerly devoured by the Indians as a choice 
article of food. The mode of capture between Point Gran- 
ville and the Aleutian Islands varies with the different 
native tribes inhabiting that coast. 

About the Aleutian Islands, the natives, dressed in their 
water-proof garments made from the intestines of seals, 
wedge themselves into their bidarkas (which are constructed 
with a light wooden frame, and covered with walrus or seal 
skins*), and as it were plunge through the surf that dashes 
high among the crags, and with almost instinctive skill reach 
the less turbulent ground swell that heaves in every direction. 

Once clear of the rocks, however, the hunters watch in- 
tently for the otters. The first man that gets near to one 
darts his spear, then throws up his paddle by way of signal ; 
all the other boats form a circle around him at some distance ; 
the wounded animal dives deeply, but soon returns to the 
surface near some one of the boats forming the circle ; again 
the hunter that is near enough hurls his spear and elevates 
his paddle, and again the ring is formed as before. In this 
wise the chase is continued till the capture is made. As soon 
as the animal is brought on shore the two oldest hunters ex- 
amine it, and the one whose spear is found nearest its head 
is entitled to the prize. The number of sea otters taken an- 
nually is not definitely known, but from the most authentic 
information we can obtain the aggregate is two thousand six 
hundred ; valuing the skins at fifty dollars each, amounts to 
the sum of one hundred and thirty thousand dollars. 

Whether these most valuable fur animals have decreased 
in numbers within the few past years is questionable. The 
hunting of them on the coast of California is no longer 


*These * bidarkas, or skin-boats,” are from twelve to eighteen feet long, according 
as they may be made for one or two persons, the greatest width being about thirty 
inches, and depth seventeen inches. In these frail crafts the natives go from Onilaski 
to Sanak Islands to hunt the sea otter, a distance of one hundred and sixty miles. 
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profitable for more than two or three hunters, and we believe 
of late, some seasons have passed without any one engaging 
in the enterprise; notwithstanding off Point Granville, 
which is an old hunting ground, sixty otters were taken by 
only three hunters during the summer of 1868, a great an- 
nual increase over many past years. 

It is said that the Russian American Company restricted 
the number taken yearly by the Aleutian Islanders—from 
whom the chief supply was obtained—in order to perpetuate 
the stock. Furthermore may it not be that these sagacious 
animals have fled from those places on the coasts of the 
Californias, where they were so constantly pursued, to some 
more isolated haunt, and now remain unmolested. 


FALCONRY. 
BY WILLAM WOOD, M.D. 

As Falconry, before the discovery of gunpowder and fire- 
arms, was a favorite amusement of the kings and nobles all 
over Europe, and as it is even to the present day among the 
Turks in some parts of Asia Minor; among the Persians, 
the Circassians, the wandering hordes of Tartars and Tur- 
comans, and as it forms one of the chief sports of some of 
the native princes of India, and is not unknown in the 
northern provinces of China, and among several other bar- 
barous or half-civilized countries, it may not be uninterest- 
ing to my readers to know in what estimation it has been 
held. I will not in this article give any account of the 
manner of training falcons; suffice it to say that they were 
taught to fly at the game and capture it, and come at call. 
It required months, and sometimes years, to train them 
properly. 

Hawking was not unknown to the Romans in the early 


it 

a 

i 

{ 

] 
' 
H 
i 
i 
q 
q 


FALCONRY. : 75 


part of the christian era, but was first introduced into Eng- 
land from the north of Europe during the fourth century. 
In 920 the Emperor Henry was called the fowler on account 
of his great fondness for the sport. In the eleventh century 
when Canute, king of Denmark and Norway, ascended the 
English throne, the amusement became more and more prev- 
alent. After the ascension of William of Normandy to the 
English throne, none but persons of the highest rank were 
allowed to keep hawks. The killing of a deer, or boar, or 
even a hare by a serf, was punished with the loss of the 
delinquent’s eyes, when the killing of a man could be atoned 
for by paying a moderate sum. In the twelfth century this 
was the favorite recreation of all the kings and nobles of 
Europe. “It was thought suflicient for noblemen’s sons to 
wind the horn, and to carry their hawk fair, and leave study 
and learning to the children of meaner people.” A German 
writer, about the year 1485, complains that “the gentry used 
to take the hawks and hounds to church with them, disturb- 
ing the devotions of those religiously inclined, by the 
screams and yells of the birds and beasts.” This diversion 
was in so high esteem all over Europe, that Frederic, one of 
the emperors of Germany, thought it not beneath him to 
write a treatise on hawking. In 1481, in the reign of Rich- 
ard HI, Juliana Berners, sister of Lord Berners, and prior- 
ess of the nunnery of Sapewell, wrote a tract on falconry, 
which was loudly applauded by her cotemporaries, and be- 
came what Hoyle has on games,—a standard treatise. In 
1615 and 1619, two works on the same subject were pub- 
lished in London, the former, by Gervase Markham, the 
latter, by Edmund Bert. 

In the thirteenth century the arbitrary law of William, 
then Duke of Normandy, was somewhat modified by King 
John, “allowing every freeman to have his eyries of hawks, 
falcons, ete., in his own woods.” In the fourteenth century, 
Edward III, of England, made it felony to steal a hawk, or 
take the eggs, and “punished the offender by imprisonment 
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for one year and one day, together with a fine, at the king’s 
pleasure.” Any person finding a hawk was to carry it to 
the sheriff of the county, who was immediately to cause a 
proclamation to be made in all the principal towns in the 
county (each falcon had a ring put around his leg with the 
owner’s name engraved on it, and a small bell was sus- 
pended from the neck of the bird so that it might be discov- 
ered when lost in the chase). Any attempt of the finder to 
conceal or appropriate it was to be punished the same as 
stealing. In the reign of Queen Elizabeth the imprison- 
ment was reduced to three months, but the culprit was to 
lie in prison “till he got security for his good behavior for 
seven years.” 

The dignitaries of the church even indulged in the sport, 
and the poet Chaucer represents them as being more learned 
in hunting than in divinity. During the middle ages a Eu- 
ropean showed his rank by having a hawk on his fist, and 
when he died the bird was generally carved on his monu- 
ment. Among the Welsh princes the king’s falconer was 
the fourth officer in the state; yet he was “forbidden to 
take more than three drams of beer from his horn lest he 
should get drunk and neglect his duty.” The grand fal- 
coner of France had four thousand florins per annum, was 
allowed three hundred hawks, and had fifty gentlemen and 
fifty attendants to follow him. He rode out with the King 
on all great occasions. 

The prices paid for faleons were enormous. Sir Thomas 
Monson paid five thousand dollars for a pair. In Persia the 
gerfalcon of Russia is not allowed to be kept by any per- 
son except the king, and each bird is valued at fifteen hun- 
dred crowns. Hawks were sent as royal tokens from kings 
to kings, and formed a customary present from the sovereign 
to the embassador of a friendly power. In more ancient 
times they were bequeathed as valuable and honorable lega- 
cies, with the injunction, ** that the legatee should behave 
kindly and dutifully by the said bird.” 
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The sport suffered no decline on the accession of the 
Tudors. Henry VII. made laws about hawking as did also 
Queen Elizabeth, who occasionally indulged in the amuse- 
ment with the ladies of her court. Sir Walter Raleigh, allud- 
ing to her sylvan sports, compares her and her retinue to the 
goddess Diana and her nymphs. John of Salisbury, who 
wrote in the thirteenth century, said, “that the women even 
excelled the men in the knowledge and practice of falconry.” 
Henry the VIII. followed the sport until he grew so fat and 
unwieldy, that in attempting to vault a ditch, he fell in 
where the “bottom had fallen out,” and would have drowned 
but for the assistance of a John Moody. Says Hall, “God 
in his goodnesse preserved hym.” 

In 1531, Sir Thomas Elyot “lamented that providing the 
numberless hawks then kept by the English gentry, with 
their customary food of hens, almost threatened the total 
extinction of the valuable race of domestic poultry.” In 
1536, in the twenty-seventh year of the reign of Henry VIII, 
owing to the inroads made upon the game, he issued a pro- 
clamation to protect them, and made it imprisonment, and 
such other punishment as should seem meet to his highness 
the King, for “any person of whatever rank who should kill, 
or in any way molest herons, partridges and pheasants from 
his palace at Westminster to St. Giles’s-in-the-Fields, and 
from thence to Islington, Hampstead, Highgate and Hornsey 
Park.” 

Falconry had in a great measure lost its prestige in Eng- 
land by the beginning of the seventeenth century. Hawking 
was then classed among “the amusements of squires and 
country gentlemen generally.” In a book of advice which 
James I. wrote for the benefit of his eldest son Henry, Prince 
of Wales, after recommending manly exercises, hunting, ete., 
he adds, “as for hawking, I condemn it not, but I must 
praise it more sparingly, because it neither resembleth the 
warres so near as hunting doeth, in making a man hardie and 
skilfully ridden in all grounds, and is more uncertain and 
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subject to mischances; and which is worst of all, is there 
through an extreme stirrer-up of the passions.” 

The greatest falconer of modern times was one of the 
Lord Orfords who died toward the close of the last century. 
This nobleman spent a princely fortune in attempting to re- 
vive an obsolete taste. He had a large number of hawks 
and a regular establishment of faleoners. Each hawk had 
its separate attendant; “they were all sent on occasional 
voyages to the continent for the sake of a more congenial 
atmosphere during their time of moulting.” 

Having now traced falconry through the English dynasty, 
and as they confined it mostly to the smaller game, I will 
give some account of it among other nations who have car- 
ried it to a greater degree of perfection. There was no 
nation in Europe prior to the fifteenth century but what the 
emperor, kings and nobles indulged in this sport, and it 
was considered “as the exclusive attribute of noble blood.” 
Even in China and Tartary in the thirteenth century, it was 
strictly forbidden “to every tradesman, mechanic or hus- 
bandman throughout his Majesty’s dominions to keep a 
hawk, or any other bird used for the purpose of game, or 
In China, Tartary, India, and some 
other eastern nations, they capture the stork, swan, heron 
and hubara with their falcons and train dogs to act in con- 
cert with them, so that they pursue and take hares, foxes, 
wolves, deer and antelopes. 

Father Rubruquis and Marco Polo make frequent mention 
of the practice of hawking during the thirteenth century 
among the wandering Tartars. A sport which Marco was 
excessively fond of, and frequently indulged in. The old 
Venetian informs us, that the grand Khan (Kublai), who 
was at once Emperor of Tartary and China, kept at one 
place, where he was accustomed to resort for the purpose of 
hawking, two hundred falcons, which during his stay there 
“he always visited and inspected in person, at least, once a 
week.” 


any sporting dog.” 
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The Emperor after residing the usual time in China, 
always proceeded to enjoy the field sports in the plains of 
Tartary, attended by full ten thousand falconers, who carried 
with them a vast number of gerfaleons, peregrine falcons 
and sakers. He has also with him ten thousand men who are 
called taskaol, distributed all over the country, whose busi- 
ness it is to watch the hawks, assist them when necessary, 
and secure the falcon when he has captured the game. 
Marco tells us, that the Grand Khan takes his wives and the 
ladies of the court with him on these expeditions, who have 
their own hawks and join in the sport. These with their 
attendants, physicians, astrologers, courtiers, slaves and fal- 
coners formed an immense retinue. Dividing up into par- 
ties of one hundred and two hundred, they proceed to the 
lakes and river, where they capture great numbers of storks, 
herons, swans, ducks and smaller game. Each bird belong- 
ing to his Majesty, or to any of his nobles, has a small silver 
label fastened to his leg, on which is engraved the name of 
the owner and the name of the keeper so that it can be 
readily restored. The manner of taking the prey shows 
great skill and sagacity, the falconer usually carries his 
hawk to the field on his fist protected by a glove, and on 
seeing game, removes the head-gear (a hood to cover the 
head and eyes of the bird) and casts the bird off with a loud 
whoop to encourage her. If the bird flushed is a duck, 
partridge, pheasant, or any bird that does not soar high, 
the hawk quickly strikes and brings it down, but if it is a 
heron, or some bird strong on the wing, it will attempt to 
keep above the hawk. Now comes the tug of war, each 
trying to mount above the other until nearly out of sight, 
when the falcon by performing a succession of spiral circles 
rises above the game, and darts down upon it with all her 
force and velocity, when both tumble from the sky together, 
the sportsman hastening to the spot with all possible dis- 
patch assists the hawk in her struggle with the prey. Marco 
informs us that “the Emperor had reclaimed eagles which 
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were trained to swoop at wolves, and such was their strength 
that none, however large, could escape from their talons.” 

The accounts given by Father Rubruquis and Marco Polo 
would seem incredible were not their statements fully con- 
firmed by other writers. The description given by Johnson 
of the number and magnificence of the hunting retinue of 
the Nabob-vizir of Lucknow makes it nearly, if not quite, 
equal to that of the Emperor of Tartary and China as de- 
scribed above. 

The Persians, on some occasions when hunting hares and 
other four legged animals, dress their hawks with leather 
breeches. I will give the language of Sir John Malcolm 
respecting it. “When at Shiraz the Elchee had received a 
present of a very fine Shah-Baz or royal falcon. Before go- 
ing out I had heen amused at seeing Nutee Beg, our head- 
falconer, a man of great experience in his department, put 
upon this bird a pair of leathers which he fitted to its thighs 
with as much care as if he had been the tailor of a fashion- 
able horseman. I inquired the reason of so unusual a pro- 
ceeding. ‘You will learn that,’ said the consequential master 
of the hawks, ‘when your see our sport ;’ and I was con- 
vinced at the period he predicted of the old fellow’s knowl- 
edge of his business.” 

“The first hare seized by the falcon was very strong, and 
the ground rough. While the bird kept the claws of one 
foot fastened in the back of his prey, the other was dragged 
along the ground till it had an opportunity to lay hold of a 
tuft of grass, by which it was enabled to stop the course of 
the hare, whose efforts to escape I do think, would have 
torn the hawk asunder if it had not been provided with the 
leathern defences which have been mentioned.” 

The account given by Marco of the training of eagles for 
the chase is fully substantiated by a later writer, Thomas 
Witlam Atkinson. The following account of hunting with 
the eagle in Chinese Tartary is related by him in his “Seven 
Years Explorations and Adventures in Siberia, Mongolia, the 
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Kirghis Steppes, Chinese Tartary and a part of Central 
Asia.” well-mounted Kirghis held the bearcoote, 
chained to a perch, which was secured into a socket on his 
saddle. The eagle had shackles and a hood and was per- 
fectly quiet, he was under charge of two men. “We had 
not gone far when several large deer rushed past a jutting 
point of the reeds and bounded over the plain about three 
hundred yards from us. In an instant the bearcoote was 
unhooded and his shackles removed, when he sprung from 
his perch and soared up into the air. I watched him ascend 
as he wheeled round, and was under the impression that he 
had not seen the animals; but in this I was mistaken. He 
had now risen to a considerable height and seemed to poise 
himself for about a minute. After this he gave two or three 
flaps with his wing and swooped off in a straight line towards 
his prey. I could not perceive that his wings moved, but 
he went at a fearful speed. There was a shout, and away 
went his keeper at full gallop followed by many others. 
When we were about two hundred yards off the bearcoote 
struck his prey. The deer gave a bound forward and fell; 
the bearcoote had struck one talon into his neck, the other 
into his back, and with his beak was tearing out his liver. 
The Kirghis sprang from his horse, slipped the hood over 
the eagle’s head, and the shackles upon his legs, and removed 
him from his prey without difficulty. The keeper mounted 
his horse, his assistant placed the bearcoote on his perch, 
and he was ready for another flight. No dogs are taken out 
when hunting with the eagle, they would be destroyed to a 
certainty ; indeed, the Kirghis asserts that he will attack and 
kill the wolf. We had not gone far before a herd of small 
antelopes were seen feeding on the plains. Again the bird 
soared up in circles as before, and again he made the fatal 
swoop at his intended victim, and the animal was dead before 
we reached him. The bearcoote is unerring in his flight; 
unless the animal can escape into holes in the rocks, as the 
fox does sometimes, death is his certain doom.” In another 
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place he says “next morning before starting, I sketched 
Sultan Beck and his family. He is feeding his beareoote— 
hunting with the king of birds being his favorite sport.” 

The Persians have a peculiar kind that they train to fly at 
antelopes and to act in concert with dogs. The huntsmen 
proceed to a plain, or rather desert, near the seaside with 
hawks on their hands and greyhounds led in a leash. When 
an antelope is seen they endeavor to get as near as possible, 
but the animal the moment that it observes them goes off at 
a rate that seems swifter than the wind; the horsemen are 
instantly at full speed, having slipped the dogs. If it isa 
single deer they at the same time fly the hawks, but if a 
herd they wait till the dogs have fixed upon a particular 
antelope. The hawks skimming along near the ground soon 
reach the deer, at whose head they pounce in succession, and 
with so great violence as to confuse the animal so much as to 
stop his speed in such a degree that the dogs can come up 
and in an instant, men, horses, dogs and hawks surround the 
unfortunate deer and capture it. The antelope is supposed 
to be the fleetest quardruped on earth, and the rapidity of 
the chase is said to be wonderful and astonishing, the dis- 
tance run, generally, not exceeding three or four miles. 

In the spring of 1861, on the return from Russia of our 
late Ex-Governor, Thomas H. Seymour, who had been min- 
ister to that country for several years, in conversation with 
him, I learned that falconry was still a favorite sport in the 
Fast, and that he had joined in the chase several times ; that 
eagles were trained as formerly, and that he had seen falcons 
with their leathern breeches on catch hares and hold them 
by inserting one talon into the game and holding on to the 
turf, or anything that came in the way with the other, and 
that they held on with such tenacity that their limbs would 
be dislocated or torn from their bodies were they not thus 
protected. 
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CERTAIN PARASITIC INSECTS. 


BY A. 8S. PACKARD, JR. 


Tue subject of our discourse is not only a disagreeable 
but too often a painful one. Not only is the mere mention 
of the creature’s name of which we are to speak tabooed and 
avoided by the refined and polite, but the creature itself has 
become extinct and banished from the society of the good 
and respectable. Indeed under such happy auspices do a 
large proportion of the civilized now live that their knowl- 
edge of the habits and form of the louse may be represented 
by a blank. Not so with some of their great-great-grand- 
fathers and grandmothers if history, sacred and profane, po- 
etry, and the annals of literature testify aright ; for it is com- 
paratively a recent fact in history that the louse has awakened 
to find himself an outcast and an alien. Among savage na- 
tions of all climes, some of which have been dignified with 
the apt, though high sounding name of Phthiriophagi, and 
among the Chinese and other semi-civilized peoples, these 
lords of the soil still flourish with a luxuriance and rankness 
of growth that never diminishes, so that we may say without 
exaggeration that certain mental traits and fleshly appetites 
induced by their consumption as an article of food may have 
been created, while a separate niche in our anthropological 
museums is reserved for the instruments of warfare, both 
offensive and defensive, used by their phthiriophagous hun- 
ters. Then have we not in the very centres of civilization 
the poor and degraded, which are most faithfully attended 
by these revolting satellites ! 

But bantering aside, there is no more engaging subject 
to the naturalist than that of animal parasites. Consider 
the great proportion of animals that gain their livelihood 
by stealing that of others. While a large proportion of 
plants are more or less parasitic, they gain thereby in 
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interest to the botanist, and many of them are eagerly sought 
as the choicest ornaments of our conservatories. Not so with 
their zoological confréres. All that is repulsive and uncanny 
is associated with them, and those who study them, though 
perhaps among the keenest intellects and most industrious 
observers, speak of them without the limits of their own 
circle in subdued whispers or under a protest, and their 
works fall under the eyes of the scantiest few. But the 
study of animal parasites has opened up new fields of re- 
search, all bearing most intimately on those two questions 
that ever incite the naturalist to the most laborious and 
untiring diligence —what is life and its origin? The sub- 
jects of the alternation of generations, or parthenogenesis, 
of embryology and biology, owe their great advance, in large 
degree, to the study of such animals as are parasitic, and the 
question whether the origin of species be due to creation 
by the action of secondary laws or not, will be largely met 
and answered by the study of the varied metamorphoses and 
modes of growth, the peculiar modification of organs that 
adapt them to their strange modes of life, and the conse- 
quent variation in specific characters so remarkably charac- 
teristic of those animals living parasitically upon others.* 
With these considerations in view surely a serious, thought- 
ful, and thorough study of the louse, in all its varieties and 
species, is neither belittling nor degrading, nor a waste of 
time. We venture to say, moreover, that more light will be 
thrown on the classification and morphology of insects by the 
study of the parasitic species, and other degraded, wingless 
forms that do not always live parasitically, especially of their 
embryology and changes after leaving the egg, than by years 
of study of the more highly developed insects alone. Among 
Ilymenoptera the study of the minute Ichneumons, such as 
the Proctotrupids and Chalcids, especially the egg-parasites ; 


* We notice while preparing this article that a journal of Parasitology has for some- 
time been issued in Germany—that favored land of specialists. It is the “ Zeitschritt 
fiir Parasitenkunde,” edited by Dr. E. Hallier and Dr. F. A. Ziirn. 8vo, Jena. 
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among moths the study of the wingless canker-worm moth 
and Orgyia; among Diptera the flea, bee-louse (raula), 
sheep tick, bat ticks, and other wingless flies ; among Cole- 
optera, the Meloé, and singular Stylops and Xenos; among 
Neuroptera the snow insect, Boreus, the Podura and Lep- 
isma, and especially the hemipterous lice, will throw a flood 
of light on these prime subjects in philosophical entomology. 

Without farther apology, then, and very dependent on the 
labor of others for our information we will say.a few words 
on some interesting points in the natural history of lice. In 
the first place, how does the louse bite? It is the general 
opinion among physicians, supported by able entomologists, 
that the louse has jaws, and bites. But while the bird lice 
(Mallophaga) do have biting jaws, whence the Germans 
eall them skin-eaters (pelzfresser), the mouth parts of the 
genus Pediculus, or true louse, resemble in 
their structure those of the bed-bug (Fig. 13, 
from the author’s “Guide to the Study of In- 
sects”) and other Hemiptera. In its form the 


louse closely resembles the bed-bug, and the 
two groups of lice, the Pediculi and Mallo- 
phaga, should be considered as families of Bed-bug. 

Hemiptera, though degraded and at the base of the hemip- 


terous series. The resemblance is carried out in the form 
of the egg, the mode of growth of the embryo, and the meta- 
morphosis of the insect after leaving its egg. 

Schiddte, a Danish entomologist, has, it seems to us, 
forever settled the question as to whether the louse bites 
the flesh or sucks blood, and decides a point interesting 
to physicians, 7.e. that the loathsome disease called phthiri- 
asis, from which not only many living in poverty and squalor 
are said to have died, but also men of renown, among 
whom Denny in his work on the Anoplura, or lice, of Great 
Britain, mentions the name of “Pheretima, as recorded by 
Herodotus, Antiochus Epiphanes, the Dictator Sylla, the 
two Herods, the Emperor Maximian, and Phillip the Sec- 
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ond,” is a nonentity. Schiddte, in his essay “On Phthirius, 
and on the Structure of the Mouth in Pediculus” (Annals 
and Magazine of Natural History, 1866, page 213), says 
that these statements will not bear examination, and that this 
disease should be placed on the “retired list,” for such a 
malady is impossible to be produced by simply blood-sucking 
animals, and that they are only the disgusting attendants on 
other diseases. Our author thus describes the mouth parts 
of the louse. 

‘Lice are no doubt to be regarded as bugs, simplified in structure and 
lowered in animal life in accordance with their mode of living as para- 
sites, small, flattened, apterous, myopic, crawling and climbing, with a 
conical head, moulded as it were to suit the rugosities of the surface they 
inhabit, provided with a soft, transversely furrowed skin, probably en- 
dowed with an acute sense of feeling, which can guide them in that twi- 
light in which their mode of life places them. The peculiar attenuation 
of the head in front of the antenne at once suggests to the practised eye 
the existence of a mouth adapted for suction. This mouth differs from 
that of Rhynchota (Hemiptera, bed-bug, etc.] generally in the circum- 
stance that the labium is capable of being retracted into the upper part 
of the head, which therefore presents a little fold, which is extended 
when the labium is protruded. In order to strengthen this part, a flat 
band of chitine is placed on the under surface, just as the shoemaker puts 
a small piece of gutta-percha into the back of an India-rubber shoe; as, 
however, the chitine is not very elastic, this band is rather thinner in the 
middle, in order that it may bend and fold a little when the skin is not 
extended by the lower lip. The latter consists, as usual, of two hard 
lateral pieces, of which the fore ends are united by a membrane so that 
they form a tube, of which the interior covering is a continuation of the 
elastic membrane in the top of the head; inside its orifice there area 
number of small hooks, which assume different positions according to the 
degree of protrusion; if this is at its highest point the orifice is turned 
inside out, like a collar, whereby the small hooks are directed backwards, 
so that they can serve as barbs. These are the movements which the 
animal executes after having first inserted the labium through a sweat- 
pore. When the hooks have got a firm hold, the first pair of sete (the 
real mandibles transformed) are protruded; these are, towards their 
points; united by a membrane so as to form a closed tube, from which, 
again, is exserted the second pair of sete, or maxille, which in the same 
manner are transformed into a tube ending in four small lobes placed 
crosswise. It follows that when the whole instrument is exserted, we 
perceive a long membranous flexible tube hanging down from the lab- 
ium, and along the walls of this tube the setiform mandibles and maxille 
in the shape of long narrow bands of chitine. In this way the tube of 
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suction can be made longer or shorter as required, and easily adjusted to 
the thickness of the skin in the particular place where the aniimal is 
sucking, Whereby access to the capillary system is secured at any part of 
the body. It is apparent, from the whole struct- Fig. 14.* 

ure of the instrument, that it is by no means cal- Gi 
culated on being used as a sting, but is rather to 
be compared to a delicate elastic probe, in the use 


ers. As soon as the capillary system is reached, 
the blood will at once ascend into the narrow 
tube, after which the current is continued with 
increasing rapidity by means of the pulsation of 
the pumping ventricle and the powerful peristaltic 
movement of the digestive tube.” 

If we compare the form of the louse 
(Fig. 15, Pediculus capitis, the head louse ; 

Fig. 15. Fig. 16, P. vestimenti, the body 
louse) with the young bed- 
bug as figured by Westwood 


(Modern Classification of In- 
sects, li, p. 475) we shall see 
a very close resemblance, the 
head of the young Cimex be- 
ing proportionally larger than 


Head Louse. in the adult, while the thorax 
is smaller, and the abdomen is more ovate, 
less rounded ; moreover the body is white 
and partially transparent. The beak of 
the bed-bug we have studied from some 
admirable preparations made by Mr. E. 
Bicknell for the Museum of the Peabody 


Academy. 
Under a high power of the microscope — Mouth of the Louse. 
specimens treated with diluted potash show that the man- 


*Figure If represents the parts of the mouth in a large specimen of Pediculus vesti- 
menti, entirely protruding, and seen from above, magnified one hundred and sixty 
times; aa, the summit of the head, with four bristles on each side; bb. the chitinous 
band, and ¢, the hind part of the lower lip — such as they appear through the skin by 
Strong transmitted light; dd, the foremost protruding part of the lower lip (the haus- 
tellum); ee, the hooks turned outwards; f, the inner tube of suction, slightly bent and 
twisted; the two pairs of jaws are perceived on the outside as thin lines; a few blood 
globules are seen in the interior of the tube. 
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dibles and maxille arise near each other in the middle of 
the head opposite the eyes, their bases slightly diverging. 
Thence they converge to the mouth over which they meet 
and beyond are free, being hollow, thin bands of chitine, 
meeting like the maxille, or tongue, of butterflies to form 
a hollow tube for suction. The mandibles each suddenly 
end in a curved, slender filament, which is probably used 
as a tactile organ to explore the best sites in the flesh of 
their victim for drawing blood. On the other hand the 
maxille, which are much narrower than the mandibles, be- 
come rounded towards the end, bristle-like, and tipped with 
Fig. 16. numerous exceedingly fine barbs, by which the 
bug anchors itself in the flesh, while the blood 
is pumped through the mandibles. The base 
* of the large, tubular labium, or beak, which 
ensheathes the mandibles and maxille, is op- 
posite the end of the clypeus or front edge of 
the upper side of the head, and at a distance 
beyond the mouth equal to the breadth of the 
Body Louse. Jabium itself. The labium, which is divided 
into three joints becomes flattened towards the tip, which 
is square, and ends in two thin membranous lobes, prob- 
ably endowed with a slight sense of touch. On comparing 
these parts with those of the louse it will be seen how 
much alike they are, with the exception of the labium, a 


very variable organ in the Hemiptera. From the long 
sucker of the Pediculus, to the stout chitinous jaws of the 
Mallophaga, or bird lice, is a sudden transition, but on com- 
paring the rest of the head and body it will be seen that the 
distinction only amounts to a family one, though Burmeister 
placed the Mallophaga in the Orthoptera on account of the 
mandibles being adapted for biting. It has been a common 
source of error to depend too much on one or a single set of 
organs. Insects have been classified on characters drawn 
from the wings, or the number of the joints of the tarsi, or 
the form of the mouth parts. We must take into account in 
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endeavoring to ascertain the limits of natural groups, all the 
organs collectively, as well as the internal anatomy and the 
embryology and metamorphosis of insects, before we can 
hope to obtain a natural classification. 

The family of bird lice is a very extensive one, embracing 
many genera, and several hundred species. One or more 
species infest the skin of all our domestic and wild mammals 
and birds, some birds sheltering be- m Fig. 17. 
neath their feathers four or five spe- 
cies of lice. Before giving a hasty 
account of some of our more com- 
mon species, we will give a sketch 
of the embryological history of the 
lice,* with especial reference to the 
structure of the mouth parts. 

The eggs (Fig. 17, egg of Pedicu- 
lus capitis) are long, oval, somewhat 
pear-sh:ped, with the hinder end 
somewhat pointed, while the ante- 
rior end is flattened, and bears little 
conical micropyles (m, minute ori- 
fices for the passage of the sperma- 


tozoa into the egg), which vary in 
form in the different species and Embryo of the Louse. 
genera; the opposite end of the egg is provided with a few 
bristles. The female attaches her eggs to the hairs or feath- 
ers of her host. 

After the egg has been fertilized by the male, the blasto- 
derm, or primitive skin, forms, and subsequently two layers, 
or embryonal membranes, appear; the outer is called the 
amnion (Fig. 17, am) (though as Melnikow states, it is not 
homologous with the amnion of vertebrates), while the inner 


*For my information on the development of the lice I am indebted to Professor Nico- 
laus Melnikow’s * Treatise on the Embryonal Development of Insects ” in Wiegmann’s 
Archiv fiir Naturgeschichte, 1869, p. 136, 
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is called the “visceral membrane” (Fig. 17,d6). Melnikow 
remarks that 


‘In all the insects whose embryology has been studied, and in which 
the ventral primitive streak is developed, neither does the amnion nor the 
visceral membrane take any part in building up the body of the embryo, 
since they are provisional structures in a peculiar sense of the word. 
Quite different relations exist in the lice. The origin of the embryonal 
membranes of the louse occurs at the time of the formation of the prim- 
itive streak. The thickened blastoderm of the ead of the egg on which 
the hairs are situated folds in, and this fold is the beginning of the primi- 
tive streak and of the visceral membrane. The layer of this fold facing 
the ventral side of the egg, is transformed into the visceral membrane, 
while the other layer, opposite to the other side of the egg, becomes thick- 
ened and forms the primitive streak. The remaining portion of the blas- 
toderm, with the exception of the primitive streak, which forms the fore- 
head (in the more extended sense of the word) consists of the so-called 
amnion. 

In contradistinction to those insects [Simulium, Chironomus, Donacia 
and Phryganide] in which a ventral primitive streak is developed, neither 
do the amnion nor visceral membrane form a capsule surrounding the con- 
tents of the egg. The amnion is intimately connected with the cephalic 
portion of the embryo as also with the visceral membrane. This latter 
is connected only with the abdominal part of the primitive streak, and 
the edges of the side, 7. e. the continuation of the amnion. In opposition 
to those above-mentioned insects which have a ventral primitive streak, 
in the lice the visceral membrane and amnion share in buiiding up the 
body of the embryo while they pass upon the dorsal side of the embryo. 

It appears from these facts that the differences which we see in the em- 
bryonal membranes of insects, are in direct relation to the mode in which 
the primitive streak is formed. It seems, therefore, that the mode of 
origin of the primitive streak, or its position in relation to the yolk is 
concerned in the above-mentioned differences of the embryonal mem- 
branes.* 


*Melnikow does not consider, as his fellow countryman, Metznikow, does, that the 
embryonal membranes of insects are homologous with those of vertebrates. He says. 
“the mode of origin in all vertebrates is the same. The formation of the visceral 
membrane and amnion of insects varies in different groups, with different modes of 
formation of the primitive streak. The embryonal membranes of vertebrates have a 
certain relation to the allantois, but the embryonal membranes of insects are corre- 
lated to the peculiar embryo of these animals. The reciprocal relations of the embry- 
onal membranes; their relation to the whole egg and embryo are the same in all verte- 
brates; but in insects differences arise, which become noticeable in the position of the 
primitive streak in relation to the yolk. Finally, these embryonal membranes in all 
vertebrates are provisional, but in insects this is not the case. They are provisional 
only in those which have a ventral primitive streak,” (Melnikow). We see, therefore, 
that immediately after the fertilization of the egg, great and radical differences exist 
between the eggs of vertebrates and articulates, and even between different groups of 
the latter. Those who in popular lectures and books make the sensational statement that 


i 
i 
i 
| 
i 


CERTAIN PARASITIC INSECTS. 91 


Again, looking at the louse’s egg and its germ (Fig. 17) 
we see the amnion (am) surrounding the yolk mass, and the 
visceral membrane (d/) within, partially wrapping the rude 
form of the embryo in its folds. The head (¢/:) of the em- 
bryo is now directed towards the end of the egg on which 
the hairs are situated ; afterwards the embryo revolves on its 
axis and the head lies next to the opposite end of the egg. 
Our embryo previous to this important change of position 
may be compared with the embryo of the dragon fly (Figs. 


I. IV. V. VI. VII. 


Embryo of the Dragon-fly, side 
view; antenniw; mandibles; 11, 
maxille; second maxilla (lab- 
jum); V.- Vil. legs. 

Fig. 19, ventral view of the same, 


18,19). Eight tubercles bud out from the under side of the 
head, of which the foremost and longest are the antennz (as), 
those succeeding are the mandibles, maxille, and second 
maxille, or labium. Behind them arise six long, slender 
tubercles forming the legs, and the primitive streak rudely 
marks the lower wall of the thorax and abdomen, not yet 
formed. Figure 20 represents the head and mouth parts of 
the embryo of the same louse ; v/ is the forehead, or clypeus ; 
ant, the antenne ; mad, the mandibles; maz", the first pair 


at first the eggs of all animals, as well as the early stages of the embryo, are alike, have 
not regarded the important differences presented at the first sketching out of the em- 
bryo. The great differences between the two branches of vertebrates and articulates 
arise before the most rudimentary form of the embryo is indicated; indeed it may be 
said with truth, at the first beginnings of life. Those also who indulge in glittering 
generalities regarding the identity in the structure of the eggs of animals, and the pro- 
toplasmic matter of which they are composed, should also take into account the radical 
differences of the mode of action of this protoplasm (i. e. egg-contents, yolk and albu- 
men) in the eggs of vertebrates and insects at the dawn of life, whether they be due to 
the “vital force,” or to some chemical force conserved and metamorphosed into a 
life-giving power. 
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of maxille and max’, the second pair of maxille, or labium. 
At this time the embryo may be compared with that of the 
dragon fly of the same period of growth (Fig. 24 c, clypeus ; 
1, antenne; 2, mandibles; 3, maxille; 4, labium; 5, 6, 7, 
legs.) We see that the mouth parts of the louse, so unlike 
those of other adult insects, are originally similar to them. 
Figure 21 represents the mouth parts of the same insect a 


Fig. 20. Fig. 21. 
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DEVELOPMENT OF THE MOUTH PARTS OF THE LOUSE. 


little farther advanced, with the jaws and labium elongated 
and closely folded together. Figure 22 represents the same 
still farther advanced; the mandibles (mad) are sharp, and 


resemble the jaws of the Mallophaga; and the maxille 
(maz') and labium (maz) are still large, while afterwards 
the labium becomes nearly obsolete. Figure 23 represents 
the mouth parts of a bird louse, Goniodes ; J), is the upper 
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lip, or labrum, lying under the clypeus ; mad, the mandibles ; 
max, the maxille ; 7, the lyre-formed piece ; p/, the “plate,” 
and v, the beak or tongue. (This, and Figs. 20, 21, 22, are 
from Melnikow). 

We will now describe some of the common species of lice 
found on a few of our domestic animals, and the mallopha- 
gous parasites occurring on certain 


Fig. 24. 8 2 


mammals and birds. The family 
Pediculina, or true lice, is higher 
than the bird lice, their mouth parts, 
as well as the structure of the head, 
resembling the true Hemiptera, es- 
pecially the bed bug. The clypeus, 
or front of the head, is much smaller 
than in the bird lice, the latter retaining the enlarged fore- 


head of the embryo, it being in some species half as large as 
the rest of the head. 
All of our domestic mammals and birds are plagued by 
one or more species of lice. Figure 25 represents the 
Fig. 25. Hematopinus vituli (Linn.), which is 
brownish in color. As the specimen fig- 
ured came from the Burnett collection 
of the Boston Society of Natural History, 
together with those of the goat louse, 
the louse of the common fowl, and of 
the cat, they are undoubtedly naturalized 
here; the other specimens were collected 
by Mr. C. Cooke, and are in the Museum 
of the Peabody Academy of Science. 
The remaining parasites belong to the 
AS skin-biting lice, or Mallophaga, and I 
Louse of Cow, will speak of the several genera referred 


& 


to here in their natural order, beginning with the highest one 
and that which is nearest allied to Pediculus. The species 
of Docophorus, figured on PI. I, fig. 3, appears to be unde- 
scribed, and may be called D. buteonis. It lives beneath the 
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feathers of the Red-shouldered Hawk. It is honey-yellow, 
and the abdomen is whitish, with triangular chitinous plates 
on each segment, the two on the segment next to the last 
forming a continuous band. The head is longer than broad, 
with the trabeculee (or movable horny process just in front 
of the antenne), as long as the two basal joints of the anten- 
nx, and extending to the middle of the second joint; the 
basal joint of the antenne is rather thick, and the second 
joint is as long as the two terminal ones. 

Another species (Docophorus hamatus n. sp., Pl. I, fig. 1), 
taken from the Snow Bunting ( Plectrophanes nivalis) by 
Mr. C. A. Walker, Feb. 10, 1869, is white and has a large 

= triangular head, with a very narrow 
prothorax, not much more than one- 
half as wide as the head; the abdo- 
men is rounded oval, while the trabe- 
cule are very long and hooked. 

An undescribed species of Nirmus 
(N. thoracicus, Pl. 1, fig. 5) found on 
the Snow Bunting, is a large white 
form with the prothorax remarkably 
large, and but slightly narrower than 
the head, which is triangular. A nar- 
row dark line extends along each side 


Louse of Domestic Fowl, 


of the head and body. The trabe- 
cule are large, placed near the front of the head, and the 
antenne in our specimens appear to be remarkably short, 
being only one-half as large as the trabeculi and not reaching 
to the outer edge of the head. The abdomen is long, ovate. 


The common barn-yard fowl is infested by a louse that we 
may call Goniocotes Burnettii (Fig. 27), in honor of the late 
Dr. W. I. Burnett, a young and talented naturalist and phys- 
iologist, who paid more attention than any one else in this 
country to the study of these parasites, and made a large 
collection of them, now in the museum of the Boston Society 
of Natural History. It differs from the G. hologaster of 
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Europe, which lives on the same bird, in the short second 
joint of the antenne, which are also stouter; and in the 
long head, the clypeus being much longer and more acutely 
rounded ; while the head is less hollowed out at the insertion 
of the antenne. The abdomen is oval, and one-half as wide 
as long, with transverse, broad, irregular bands along the 
edges of the segments. ‘The mandibles are short and straight, 
two toothed. The body is slightly yellowish, and variously 
streaked and banded with pitchy black. 

Of three species of Lipeurus, figured on the plate, fig. 2 
represents a male of the louse of a crow, Z. corvi, a new spe- 
cies. Its body is unusually broad, and is white, with pitchy 
black lines along the side of the head and thorax, a row of 
small blackish oval spots along the abdomen, and a pair of 
narrow black bands on each thoracic ring. The head is 
broad and triangular, with large, curved, long trabecule, and 
a prominence just behind the antenne. The latter are slen- 
der and simple, with the two basal joints moderately large, 
and of equal size and length; the three terminal ones are 
slenderer ; the third and fifth are of nearly the same length ; 
the fourth is shorter, and the fifth ends in a rather sharp 
point. The mandibles are slender, acute, and much curved. 
The legs are rather stout, with two very small claws, and a 
small thumb-like tubercle opposed to them. 

Another species (Z. elongatus, n. sp., Pl. I, fig. 4, 9) 
is allied to the Z. baculus and squalidus of Europe. It is 
white, with pitchy black patches along the sides of the abdo- 
men, and at the base of the legs. The head is pitchy black 
along each side. The two basal joints of the antenne are 
of the same length; the third joint is a little larger and 
longer than the fourth, while the fifth is a third longer than 
the fourth, and is barrel-shaped. The third species (Z. qgra- 
cilis, n. sp., Pl. I, fig. 6, ¢) has a longer and narrower head 
with the clypeus more expanded and larger, and the edge 
of the body is dark, but the band is not so wide as in Z. 
elongatus. There are two conical trabecule, and the antenne 
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are as long as the head is broad at the place of their inser- 
tion ; the second joint is much longer than the first ; the third 
and fourth are together as long as the second, while the fifth 
is a quarter longer than the fourth joint. The mandibles are 
narrow, acute, with two unequal fine teeth. 

To the genus Trichodectes belongs the 7’. subrostratus 
Nitasch? (Fig. 27) identified by Dr. Burnett as probably 
the same as the European species. It is a 
parasite of the common cat. The front of 
the rather square head is elongated trian- 
gularly, with the apex ending in two acute 
spines on the under side of the head. The 
antenne are three-jointed, with the middle 
joint a little longer than the last. The 
abdomen is oval, and the animal is whitish, 
with the head and thorax pale honey- 
yellow. The other species lives on the 
goat; it seems to be undescribed, and may 
be called the Trichodectes capre (Fig. 28) ; 

Louse of the Cat. it is closely allied to 7. longicornis of 
Europe, but the head is not hollowed so much in front and is 
rather broader, while the third joint of 
the antenne is more slender than in that 
species. It is reddish yellow, while the 
abdomen is edged with red, and is barred 
transversely with reddish brown. 

The Saddle-back Gull (Larus ma- 
rinus) is infested by an undescribed 
species of louse which we may call Col- 
pocephalum lari, Pl. I, fig. dark 
brown and oval in form, with the head 
deeply indented in the middle; the an- 
terior lobe, or clypeus (made too small 
in the figure), is twice as broad as long, with the basal half 
of che head a little wider than the head is long. The sien- 
der filiform antenne are three-jointed, the last joint some- 


Fig. 27. 


Lonse of the Goat. 
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what pointed. The third segment of the thorax is as wide 
as the head, and the legs are thick, the femora being broad. 
It is allied to C. piceum Denny, which in Europe lives on 
the Sandwich Tern. 

The most degraded genus is Gyropus, of which Mr. C. 
Cook has found G’. ovalis of Europe abundant on the Guinea 
pig. A species is also found on the porpoise ; an interesting 
fact, as this is the only insect we know of that lives parasit- 
ically on any marine animal. 

The genus Goniodes is of great interest from a morpho- 
logical and developmental point of view, as the antenne are 
described and figured by Denny as being “in Fig. 29. 


the males cheliform (Fig. 29, a, male; 6, fe- 

male); the first joint being very large and 

thick, the third considerably smaller, recurved ° 

towards the first, and forming a claw, the a a 

fourth and fifth very small, arising from the 

back of the third.” He farther remarks, “ the 
i 


males of this [G. stylifer, which lives on the 

Turkey ] and all the other species of Goniodes, 

use the first and third joints of the antenne 

with great facility, acting the part of a finger 

and thumb” (Denny’s Monographia Anoplu- Antenne of Goniodes. 
rorum Britannie, 1842, p. 155 and 157). The antenne of 
the females are of the ordinary form. This hand-like strue- 
ture, is so far as we know, without a parallel among insects, 
the antenne of the Hemiptera being uniformly filiform,* and 
from two to nine-jointed. The design of this structure is 
probably to enable the male to grasp its consort and also 
perhaps to cling to the feathers and hairs, and thus give it a 
superiority over the weaker sex in its advances during court- 
ship. Why is this advantage possessed by the males of this 
genus alone? The world of insects, and of animals generally 
abounds in such instances, though existing in other organs, 


* Except in Ranatra and Belostoma where they are disposed to be flabellate, ¢.4 
rudely pectinated on one side. 
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and the developmentist dimly perceives in such departures 
from a normal type of structure, the origin of new generic 
forms, whether due at first to a “sport” or accidental varia- 
tion, or, as in this instance perhaps, to long use as prehensile 
organs through successive generations of lice having the 
antenne slightly diverging from the typical condition, until 
the present form has been developed. Another generation 
of naturalists will perhaps unanimously agree that the Cre- 
ator has thus worked through secondary laws which many of 
the naturalists of the present day are endeavoring, in a truly 
scientific and honest spirit of inquiry, to discover. 

In their claw or leg-like form these male antenne also 
repeat in the head, the general form of the legs, whose pre- 
hensile and grasping functions they assume. We have seen 
above that the appendages of the head and thorax are alike 
in the embryo, and the present case is an interesting example 
of the unity of type of the jointed appendages of insects, 
and articulates generally. 

Another point of interest in these degraded insects is, 
that the process of degradation begins either late in the life 
of the embryo or during the changes from the larval to the 
adult, or winged state. An instance of the latter may be 
observed in the wingless female of the canker worm, so dif- 
ferent from the winged volant male ; this difference is created 
after the larval stage, for the caterpillars of both sexes are 
the same, so far as we know. So with numerous other ex- 
amples among the moths. In the louse, the embryo, late in 
its life, resembles the embryos of other insects, even Corixa, 
a member of a not remotely allied family. But just before 
hatching the insect assumes its degraded louse physiognomy. 
The developmentist would say that this process of degrada- 
tion points to causes acting upon the insect just before or 
immediately after birth, inducing the retrogression and 
retardation of development, and would consider it as an 
argument for the evolution of specific forms by causes act- 
ing on the animal while battling with its fellows in the 
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struggle for existence, and perhaps consider that the meta- 
morphoses of the animal within the egg are due to a reflex 
action of the modes of life of the ancestors of the animal on 
the embryos of its descendants. 


EXPLANATION OF PLATE 1. 
Fig. 1. Colpocephalum lavi Pack. la, antenna. The short line by the side 
gives the length of the insect. 
Fig. 2. Lipeurus corvi Pack. 2a, antenna. 
‘© 3. Docophorus buteonis Pack. 38a, antenna, 
‘© 4, Lipeurus elongatus Pack. 4a, antenna. 
5. Nirmus thoracicus Pack, 
© 6. Lipeurus gracilis Pack. 
7. Docophorus hamatus Pack. 


NOTES ON FRESH-WATER FISHES OF NEW JERSEY. 


BY CHARLES C. ABBOTT, M. D. 


Tue character of the Delaware River, in the vicinity ot 
Trenton, New Jersey, the head of navigation, is quite varied ; 
the bed is stony, with scattered large rocks above the rapids, 
and sandy, with some vegetation below the falls; the current 
is swift to the rapids, but less so, being tide water, below 
them; these conditions, with that of the varied character of 
the tributaries at and near Trenton, make it an excellent 
point at which to examine the ichthyology of this river basin. 
This has been done partly by those who have received col- 
lections therefrom ; but there is nothing in the publications 
of their studies giving any knowledge of the habits of 
these fish, but simply the fact of their presence in these 
waters. 

The ichthyic fauna is quite large, as some streams are cold 
and swift, that until lately harbored trout; and other 
streams, sluggish and thick, that are paradisiacal to the mud- 
fish (Melanura), and the sucker (/Zylomyzon). 
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In the present paper we propose not only to mention the 
results of the study of the habits of the species particular- 
ized, but to refer also to observations we have made, that 
apply to the fishes of these waters as a class, rather than to 
any single species. These observations we will give first, 
and then notice separately the more interesting species, in 
conclusion. 

We would first call attention to alterations in circum- 
scribed faune. ‘These changes are what have occurred lately 
in the small brooks, either emptying into the river directly, 
or tributary to the two large creeks, the Assunpink, and 
Crosswicks. We give only such instances as have occurred 
under our own notice. In the month of June, 1867, we 
fished the entire length of a never failing spring-brook, re- 
markable always for the number of specimens, if not of 
species. The fauna consisted, as usual, of chubs (Semotilus 
rhotheus and S. corporalis) ; dace (Argyreus atronasus), and 
minnows (Fundulus multifasciatus). The abundance of these 
species was relatively as named. During the first week of 
July following, a heavy, sudden fall of rain caused a consid- 
erable rise in the brook, and the extra bulk of water rushing 
over the narrow bed, altered the character of the brook so 
slightly, that it attracted no notice from those accustomed to 
seeing it daily. On the subsidence of the water, no cypri- 
noids, or in fact other fish, could be found, although we left 
hundreds in the stream. A week later we found a few 
roach (Stilbe Americana) ; they were never seen by us pre- 
viously, in this stream, and still later, young mullet (Mozos- 
toma oblongum). No chub have since been seen in this brook, 
which during the summer past (1869), was well tenanted 
with the species substituted in 1867, for them. During the 
last summer a few red-fins (//ypsilepis cornutus), and shiner 
(Hypsilepis Hentuckiensis), made their appearance. In a 
similar instance, happening in 1868, a familiar creek, teem- 
ing with cyprinoids, but with representatives of no other 
family, was found after a freshet to have lost a large number 
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of its species, and those remaining, represented by but few 
individuals; while percoids, heretofore wanting, appeared in 
the shape of Banded Sunfish (Lryttus chetodon), and Spot- 
ted-finned Sunfish (B. punctatus) ; also a few specimens of 
the Pirate (Aphrodederus Sayanus) were met with. 

A third instance of alteration in the fauna, with no change 
in the bulk of water, occurred in the Shabbaconk Creek, a 
creek flowing into the Assunpink, which latter is dammed 
at its mouth, effectually preventing fish, leaving this creek, 
from returning to it. In this instance, the Aphrodederus 
Sayanus, which, for several seasons previous to 1867, had 
been abundant, suddenly disappeared. We have searched 
for them repeatedly since, but never have taken a single 
specimen. In the Assunpink Creek, where these “pirates” 
it would seem must have gone to, we have also carefully 
searched, but its extensive basin has not yet furnished a 
single specimen. 

Such experiences of one familiar with these waters for fif- 
teen years, explain why it is that different visitors in a few 
years examination of a stream or neighborhood, will in their 
reports differ considerably. One’s own notes may be very 
inconsistent, on comparing those of any year with that of the 
preceding or following season. Even to the smaller cypri- 
noids, that are, we would suppose indisposed, if able, to 
migrate, we have applied the terms “abundant,” “rare,” 
“numerous, at different times. More frequently 
these contradictory “remarks” were jotted down with ref- 
erence to the occupants of small streams, but not altogether 


scarce,’ 


so. It is our custom now to look upon the contents of 
any one stream as but very imperfectly showing the fauna 
of that neighborhood, for two water-courses similar in all 
respects to the eye, may have no species common to each, 
although but two or three miles distant. In concluding 
what we have to say under this head — of changes in 
faunsee—we would call attention to our experience in find- 
ing ourselves apparently or really in error. Frequently 


it 


102 FRESH-WATER FISHES OF NEW JERSEY. 


we have failed to produce for visitors what we claimed 
in publications as easily obtainable; so we have been forced 
to the conclusion that only a series of examinations, cov- 
ering three or four years, will warrant one in asserting 
positively, that this or that species is a denizen of such and 
such waters. An instance of this presents itself forcibly 
now in the fact that during the past summer a few speci- 
mens of Pomoxis hexacanthus were caught in the Delaware 
River. They were not caught here before 1869, and may 
not be here during the coming summer. Through canals a 
few specimens might have strayed into the Delaware, or it 
may be they were the pioneers of the species hereafter be- 
come resident, but the fact, as it now stands, goes for noth- 
ing in deciding the geographical range of that species. 

Lecently discovered species. Professor S. F. Baird, during 
the summer of 1854, discovered, in New Jersey, three fresh- 
water percoids, the Banded Sunfish (Bryltus chaetodon), the 
Spotted Olive Sunfish (Lryttus obesus), and the Mud Suntish 
( Ambloplites pomotis). Sometime later Dr. Cheston Morris 
discovered in the Delaware, near Philadelphia, the Pomotis 
(Bryttus) punctatus, which we now believe to be distinct 
from B. obesus. With reference to the three latter species, 
we have only to say that their dull coloring and general sim- 
ilarity to other species may have caused them to be over- 
looked ; but we very much question if they were any way 
near as abundant before detected by Baird and Morris, as 
they now are. With the Bryttus chetodon the case is dif- 
ferent. A year later than the date of Baird’s discovery of 
this species, in Atlantic County, it appeared sparingly in 
Watson’s Creek (Mercer County), a tributary of the Dela- 
ware. Since then it has been crowding out the old time 
“Sunny” (Pomotis aureus), although never reaching over 
one-third the size of that sunfish. 

This fish (B. chetodon), considering its clear silvery and 


jet black markings could never have been overlooked. 
Wherever it was previously to 1855 it then became an addi- 
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tion to the fauna of Mercer County, and of New Jersey, about 
the time of its discovery by Baird we believe. Few in 
numbers at first, it has steadily multiplied until now it is 
fully as common in a few streams as the P. aureus is in 
many others. 

To pass now from quiet shady waters to the rapid hill-side 
brooks, let us discuss the active little cyprinoid, called, by 
Girard, Cyprinella analostana, and shown by Professor Cope 
to be the Hypsilepis anulostanus. This little fish, we know, 
was not a common species, we doubt if it was an inhabitant 
of our waters at all twelve years ago; and now four-fifths of 
tle streams, besides the shallow rapid waters above the falls 
in the river, are literally full of them. Discovered by Kirt- 
land in 1845, in the Ohio, did they work their way from 
there to here, or how became they so abundant in New Jer- 
sey, we might say, suddenly? If they were throughout the 
pust century, say, a resident of our waters, with so few indi- 
viduals of their species in existence as to escape detection 
or to be confounded with others, what caused their numbers 
so suddenly to increase, that now they are taking the place 
of the old-fashioned Red-fin (/Zypsilepis cornutus) ? 

In the absence of any facts to the contrary we have 
jumped at the conclusion, that these “newer species” were 


to us, “newer creations.” If created of old then some un- 
detected alterations in our waters must be going on that 
some few years since gave them an impregnable advantage 
in the struggle for existence, and which will give other spe- 
cies now overlooked, ultimately, a similar advantage. Grant- 
ing this why do we not come across the few specimens that 
are now merely preserving their kind until the favorable 
moment arrives for their assuming a multitudinous existence ? 
As far as we know the “rare” species of the present have 
somewhere localities where they are abundant, and those 
with us are those that are “pioneering,” and are always in 
direct communication with the river basin where the mass of 
their species dwell. 
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Habits of fresh-water fish. We have never met with any 
elaborate treatise upon this subject ; and have been surprised 
that it should be so little referred to by those who have so 
carefully described the fish themselves, unless it is that 
the describer has not generally been the collector. “Clear 
water,” “muddy streams,” “rapid creeks,” “sluggish brooks,” 
and such phrases cover the whole ground, frequently, of the 
habits of the species, unless like the stickle-backs they do 
something so marked that it cannot well be overlooked. The 
introduction of aquaria has not done much to elucidate the 
subject, in consequence of the meagre dimensions of the 
tanks and carelessness to imitate nature. To what we pro- 
pose to refer now, more particularly, is that the habits of 
the same fish vary much in accordance with their surround- 
ings, and that the various species are not as confined to 
certain kinds of streams as is usually supposed. 

We make these two statements after a careful résumé 
of our many notes, giving them as the result of eleven 
years study of the habits of the forty-nine species, that 
are found in the Delaware River or its tributaries, within 
five miles of Trenton, in one direction or another. Take 
the ten percoids as an example. We have found them in 
every variety of water the neighborhood produced, even to 
the little rivulets, where young Pomotes and Brytti hovered 
behind rocks, in the stiller water, but dashed up stream on 
being disturbed. Now these “sun-fish” as a class, are deni- 
zens of still water; but the exceptions are not so few, as to 
be put under the head of “merely accidental.” In sluggish, 
gloomy water, we have found many a school of White-perch 
(Morone Americana), that had but to swim a thousand yards 
to join their fellows in the swift waters of the river and like 
them prey upon the cyprinoids there abundant, but scarce 
in the muddy, quiet creek we mentioned. Often when fish- 
ing for pout and the larger Pike (sox reticulatus), we have 
found these schools of White-perch, occasionally having the 
Rock-fish (J2oceus lineatus) associated with them. 
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The <Aphrodederus Sayanus, once abundant in a clear 
pebbly-bedded creek, is now occasionally found in deep 
waters with little currents, where the banks overhang suffi- 
ciently to give them a safe retreat. 

The Bill-fish (Belone longirostris), is not sufficiently abund- 
ant in the river, to give one good opportunities of thoroughly 
studying it. During the summer, or autumn, numbers of 
them occasionally enter the Delaware and Rariton Canal at 
Bordentown, New Jersey, and thence come into the canal 
basins. When the water is let out of the canal in De- 
cember these fish are sometimes caught in the basins which 
are a little deeper than the canal. In these puddles, if not 
discovered by boys, they will remain during the winter, half 
buried in the mud, and semi-torpid. On the opening of 
navigation in March they seem to be wholly revivified, and 
frequent this artificial water-course during much of the sum- 
mer, but finally disappear. An accident brings them, but 
they adapt themselves to the surroundings, as their remain- 
ing during the summer shows. Occasionally seeing quanti- 
ties of young about two inches long seems to show that they 
spawned in the canal. The common Barred Minnows, Fun- 
dulus multifasciatus, have occasionally been seeu by the author 
in spring-basins, at a considerable elevation from the brook 
into which its waters emptied. How they got there was ¢ 
question it was found difficult to answer. To pass from the 
brook to the spring head it was necessary to pass up little 
perpendicular falls of twelve and fifteen inches. Within a 
short time we came across a large number in a little pool 
about a yard in diameter, fed by a fall of just thirteen inches, 
and very nearly perpendicular. With a sudden onset, we 
forced them from their quarters and saw several mount the 
fall. The power of this fish to swim against the current is 
very great, and by exercise of it only could we explain their 
presence at fountain heads. The mass of these fish are found 
in the river and tide water creeks, but in some numbers 
everywhere that it is possible for any fish to live. 
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Many more instances might be given showing the wide 
range of territory and difference in habit in different local- 
ities, which these fish have; and how unsafe it is to judge 
from a casual circumstance or two, what may be the peculi- 
arities of any species. 

Under the headings of certain species we propose now to 
call attention to peculiarities that are specific in their nature, 
especially breeding habits of some of the less numerous 
residents. 

Banded Sunfish (Sryttus chetodon). In the “Geology 
of New Jersey,” page 807, the author under the above head- 
ing, says “this interesting species is a lover of weedy, slug- 
gish -streams and ponds, and is never met with in tide- 
water.” We now, at this writing, are confident, that there 
is no fish in New Jersey found in other water not some- 
times met with in tide water. Since the above quotation 
was put in print we have taken this sunfish from the “bel- 
lies” of shad-nets, which were drawn in decided tide waters, 
the Delaware and Crosswick’s Creek. The breeding habits 


” 


of this species have, during the past two summers, puzzled us 
considerably. That they occasionally scoop out a little basin 
in the sand, and there deposit the ova, is undoubtedly true ; 
but not always is this the case we judge, as during April of 
1868-69, we found them in all sorts of out-of-the-way 
places, the females heavy with eggs, and in some instances, 
a female with a male at her side, were hidden at the foot of 
a tussock, with scarcely enough water to cover them. Two 
months later the ground over which they swam was perfectly 
dry. Was a severe battle going on between this species and 
the Pomotis aureus, that they were forced to hide themselves 
to preserve their ova from destruction? We did see some 
“nests” like those of P. aureus, but they were not abundant, 
as we had seen them previously. The other Bryttus is simi- 
lar in his habits to the Pomotis, and is not so peaceable as 
the B. chetodon; but preferring localities not favorites of 
other “sunfish,” it does not interfere much with them. The 
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coloration of both B. chetodon and B. obesus is very vari- 
able. On removing them from the water the black stripes 
of the former, and brilliant spots of the latter, are very dis- 
tinct, but they soon fade even if replaced in water. In an 
aquarium, when first placed in it, they are dull, yellowish 
brown, with no distinet bars or spots, but in a short time 
they resume that coloring which easily distinguishes them 
from other suntish; the chatodon becoming silvery, the 
obesus, deep olive. 

Pirate Perch (Aphrodederus Sayanus). In the “Geology 
of New Jersey,” page 808, we make the following statement : 
“The ‘pirate’ makes a nest after the manner of the sunfish, 
and with the female guards it and afterwards the young, till 
they reach a size of one-third of an inch, when they are left 
Since the above was written (1866) 


by their parents, ete.’ 
we have had some opportunities of farther studying the 
habits of this peculiar fish. We believe that they occupy 
the nests made by sunfish, but do not scoop them out for 
themselves. Furthermore this is not the only manner of 
breeding, but like many other fish they seek out-of-the-way 
places, as deserted burrowings of the musk-rats (/’iber 
zibethicus), and here the pair will remain several days, and 
when the young appear they are attended by the parents, or 
at least an adult pair, until they are about one-third of an 
inch. When young the Aphrodederus is very black, with a 
few pale, yellowish dots. The tail is margined with white, 
which disappears on the fish reaching an inch or more in 
length. The adult fish, measuring five inches in length, has 
been seen frequently to swallow one of its own kind meas- 
uring an inch. 

Mud Minnow (Melanura limi). It would be an interest- 
ing question to solve in how little water and how compact 
mud this fish can survive. Its gills present nothing pe- 
culiar in themselves, and certainly are not powerful enough 
to squeeze water out of the mud in which we have found 
them buried, two (and one four) inches deep. On closely 
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examining the bottom of any ditch one can easily detect the 
Melanura lying close upon the mud as quietly as an Etheo- 
stoumoid,* but if at all disturbed they immediately dart off, 
and with a rapid twirl and twist of their whole body will 
bury themselves entirely out of sight at about an angle of 
forty-five degrees, tail down. We have often tried this ina 
shallow aquarium with mud on the bottom, and always with 
the same result. The movement is tov rapid to be learned 
in detail, but they always bury themselves in a hole scooped 
out with their tail, which is the most deeply buried portion 
of their body. 

A peculiarity of this fish worthy of note is the length of 
time at which it will maintain one position, especially a per- 


Fig. 30. 


Smelt, Osmerus mordar. 


pendicular one, head up and tail down. In an aquarium we 
have had them remain so four minutes, while we held just 
above the water a worm or fly. On slowly lowering these 
until they touched the water the fish would then seize them 
with a rapidity of movement equal to that of the trout. We 
have likewise seen them leap from the water a distance 
greater than their length, and seize insects that were upon 
blades of grass overhanging the ditch. The largest speci- 
men of Melanura limi ever seen by the writer measured 
seven inches. 

Frost-fish (Osmerus mordax). We desire to record here 


*In mentioning the number of fish in this neighborhood (Trenton, N. J.) as forty- 
nine, we did not include the Etheostomoide, and the few stickle-backs that come and 
go. Both these families as represented in the Delaware will be studicd and published 
in a separate paper. 
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the fact of the presence of this fish in a few numbers during 
almost every month of the year. In August when the young 
shad are going down the river, we have seen single speci- 
mens of “smelt,” or “frost-fish,” as they are generally 
called. Occasionally also when fishing for White-perch 
(Morone Americana) we have caught them. In April there 
is very generally a freshet that submerges the tract of mead- 
ows bordering on the river south of Trenton. On the sub- 
sidence of this water the frost-fish are occasionally seen 
with a few herring in the small ditches, and are known then 
by juvenile anglers as the “silver pike.” Hearing frequent 
mention of silver pike, I found this to be the fish referred 
to. Herring that are thus caught in ditches and cut off from 
the creeks do not live, but the Osmerus appears to thrive very 
well. The herring is the “ Alewife” (Alosa tyrannus). 
Gizzard Shad (Dorosoma Cepedianum). We gave a short 
notice of this species in the “ Geology of New Jersey,” page 


Fig. 31. 


Gizzard Shad, Dorosoma Cepedianum, 


822, which we will quote and speak of more particularly. 
“Occasionally the ‘gizzard shad’ is carried by a freshet into 
inland streams usually having very small outlets, and thus 
imprisoned they thrive very well. A pond near Trenton was, 
in 1857, stocked with them, and is now full of specimens, 
some weighing five pounds apiece.” Besides this pond 
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spoken of we know of one or two creeks that are annually 
visited by a few of these herring, and have occasionally seen 
several bushels hauled from the deep holes in the creeks they 
had entered. They appear in the Delaware early in March, 
before the other representatives of the Clupeide do, and as 
they are not ever taken in very great numbers, as are the 
other herring in the river, we judge that the immense quan- 
tities occasionally taken in creeks, is to be explained in the 
suggestion that those that come in the spring do not return. 
We have seen them in mid-winter frozen to death, appar- 
ently, and have reason to believe that they bury themselves 
in the mud when they take up their winter quarters in creeks 
and ponds. 

The specimens we first met with, and described as Cha- 
toéssus insociabilis, were from the pond referred to, stocked 
in 1857. They were different in coloration from the same 
fish as found on the coast and in the Delaware, and appeared 
to be distinct. If these Dorosome are left to themselves, un- 
visited by others later from the coast, will they in time be- 
come so far changed by the change in their surroundings as 
to be a different species? We thought them distinct in 1860, 
and the Dorosoma, from this same pond, is a different 
looking fish now, in 1870, from what it was then. The dif- 
ference being one of color only it suggests the question as 
to whether the character of the water influences the charac- 
teristic coloring of species ? 

The Chub (Semotilus rhotheus and S. corporalis). In all 
the tributaries of the Delaware, as well as in the river itself, 
“chub” abound. There are several points in their history that 
we cannot fully understand when reading what has been pub- 


lished of the two species, especially “Cope’s Monograph on 
the Cyprinide of Pennsylvania.” This author very correctly 
gives the Delaware as the locality of the Semotilus rhotheus, 
| and admits the presence of S. corporalis. Now in the Del- 
| aware, at Trenton, “chub” are very abundant, as we de- 
| scribed them in 1861, which description Cope says is his S. 
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rhotheus, and we agree with him; but in addition he says 
the Cyprinus atromaculatus is the young of the S. corporalis. 
If such were tne case then why are not the adult S. corpo- 
ralis abundant in the river in proportion to the presence of 
the young in the smaller streams? The true corporalis is 
seurce, very scarce, yet the atromaculatus is abundant. This, 
of course, is an absurdity; but these atromaculati are not 
young rhothei; that fish when young is wholly different in 


Chub, Semotilus rhotheus, 


color, being wholly silvery on the sides and belly, the silver 
becoming roseate near the back, which is “deeply, darkly, 
beautifully blue.” 

We have endeavored for several years to collect specimens 
of atromaculatus of all sizes, and so see where and when 
they cease to be atromaculatus and become true corporalis. 
We have as yet failed to do so, and have been somewhat 
disposed to consider it not the young of any species for these 
reasons. It is a peculiarly brook-loving species, hovering 
about deep holes, and most ingenious in its mode of eluding 
the pursuit of collectors. They are never found (that is, 
have not been by us) associated with the young of true 
“chub” as that fish is known. Their peculiar markings ren- 
der them at once distinguishable from the young of 8S. 
rhotheus, and the two love very different waters, the 
S. atromaculatus loving muddy bottoms, in which they 


Fig. 32. 
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half bury themselves, while the young of S. rhotheus are 
fond of and frequent always pebbly-bottomed, rapid brooks. 
To recapitulate, we have, in the Delaware River and its 
tributaries, the Semotilus rhotheus in abundance, likewise 
the young in the directly tributary streams, equally nu- 
merous —and in certain streams, some cut off from the 
river by dams, the fish described by Mitchell as Cyprinus 
atromaculatus, which reaches a length of six and seven 
inches, and presents a coloration of black, yellow, reddish 
and silvery, like no other fish of our waters. If these are 
the young of the Cyprinus corporalis of the same author, 
why have we not this latter fish in abundance also? But 
we have not. Again, in streams, as the Assunpink and 
Shabbaconk, which are cut off from the Delaware by dams, 
and in the Stony-brook and Mill-stone, which are cut off 
from the Rariton, we have Semotilus atromaculatus which 
never cease to be such. Do they die for want of the rivers 
to become the S. corporalis? If not, where are these larger 
chub? In Stony-brook and the Mill-stone we have also the 
S. rhotheus, from half an inch to nearly half a yard in 
length. The difference in the scales of these two species of 
“chub” render them distinguishable without reference to 
color; and the S. atromaculatus agree with the size and 
number of scales of S. corporalis, as given in the “Mono- 
graph of the Cyprinide of Pennsylvania,” by E. D. Cope. 
We are not yet satisfied, however, that the atromaculated 
chub of the Delaware basin is the young of any other 
species. 

Roach (Stilbe Americana). Professor E. D. Cope in his 
Monograph says of this fish: “This Stilbe rarely exceeds 
seven inches in length.” In the various streams in which we 
find the “roach,” it is so frequent an occurrence to meet with 
them eight, nine, and nine and a half inches in length, that 
we are surprised at the figure mentioned by Cope as the 
maximum length. Otherwise his remarks accord with our 
observations. These large specimens have the pectoral, 
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ventral and anal fins brilliant orange, during the spring and 
early summer, and later the color is dimmed but not lost. 
The color of the body is, as given by him, of “a greenish, 
brassy, or golden lustre.” Smaller specimens even during 
the spring have the fins black and the general coloration sil- 
very; duller upon the back than the sides. This species is 
not as much, annoyed by the approach of winter as are many 
of the cyprinoids, merely seeking deeper waters. By cutting 
a hole in the ice and letting down a well-baited hook they 
are readily taken, and the larger ones at this season are ex- 
cellent eating to those who are not incommoded by the mul- 


tiplicity of small bones. The largest “roach” we have ever 
seen measured exactly nine and seven-eighths inches. 

The Mud-sucker (/fylomyzon nigricans). In a tortuous 
tide-water creek, with unobstructed access to the Delaware, 
there are to be found at all seasons of the year where the 
water is deepest and the mud almost unfathomable, myri- 
ads of these “suckers”—old, young and middle-aged. Lazy, 
limp, almost lifeless, with a net they can be scooped up, 
offering no resistance, scarcely flapping their tails. As we 
follow up the course of this stream (Crosswick’s Creek, 
Burlington Co., N. J.) we still find them tucked in under 
the overhanging banks, and so listless that on the receding 
of the water, at the turn of the tide, they sometimes are left 
high and dry before they are aware of it.* In other 
streams of New Jersey the fish is less abundant, and found 


usually with the “mullet” (.Moxostoma oblongum). As an 
article of food they are good from December until April, 
and from then until winter are as near worthless as any fish 
well can be. We once saw a large specimen in the jaws of 
a Water-snake (Tropidonotus sipedon), which squealed like 


* A similar instance of this is very well shown by a far different fish, the Tessellated 
Darter (Boleosoma Olmstedii), which, in the same stream, follows the waters encroach- 
ing on the meadows at high tide, and settling in little hollows about, are not aware of 
the recession of the water until too late. Between tides we have gathered orer one 
hundred in a space not over twenty yards square. Nothing in their stomachs showed 


what particular article of food they sought. 
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a young pig, more so than cat-fish have been known to do 
under similar circumstances, and showing greater indications 
af “a voice” than does the chub, which Cope says “utters a 
chirruping and croaking noise.” 

The Gar (Lepidosteus osseus). During the past summer 
while walking on the banks of Crosswicks Creek, we were 
attracted by a decided commotion in the water, and on near- 
ing the spot found a young gar, probably eighteen inches 
long, surrounded by and evidently harrassed by a dozen or 
more Bill-fish (Belone longirostris). It soon disappeared by 
sinking out of sight, but reappeared soon near the shore, 
giving us an opportunity of watching it. It remained as 


Fig. 33. 
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Gar pike, Lepidosteus osseus, 


motionless as an F’sox for several minutes, and on the ap- 
proach of a minnow would come as near the shore as possi- 
ble, moving steadily backwards. If the fish came to about 
where the gar previously had been, it was seized in an 
instant, and the Lepidosteus would remain motionless until 
the approach of another Minnow would cause it to again 
draw back. We finally interrupted this “play” in an attempt 
to shoot the specimen. This fish we should judge was yearly 
becoming more scarce in the basin of the Delaware. 

The Darters (Etheostomoide) as a class have been the 
most difficult to collect and study. They are with us in 
most streams exceedingly abundant, as also in the river 
itself. Lying motionless upon the flat stones or compact 
sand they readily escape detection, except by experts. As 
yet we have not made as elaborate a collection as we desire, 
but are satisfied we can show in this family some instances 
of wide geographical range, and one or more undescribed 


specigs. 
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Another family, the stickle-backs ( Gasteroste7), is one of 
much interest as found with us, but they are so uncertain in 
their stay in any stream that we have concluded to wait until 
another season’s out-door work shall have given us farther 
opportunities to study them. The four-spined Stickle-back 
( Apeltes quadracus) as an instance, for several summers was 
quite abundant in several streams, and is now not seen in 
any of them. In Watson’s Creek, in 1865, they were very 
abundant, and the writer found several nests; in later seasons 
they were still present but in fewer numbers, and during the 
summers of 1868-69 they had disappeared. We were ac- 


customed to collect them from the “bellies” of nets drawn 
in the river, and lately have been very unsuccessful in find- 
ing them. 

During the present, almost completed winter, the Dela- 
ware River has not been closed by ice, and judging trom 
appearances at the time of writing (Feb. 18, 1870), it is not 
likely to be so closed. The fishermen have been steadily 
engaged in their pursuit, and with draw and gill nets have 
‘aptured in very unusual abundance the commoner resident 
species, and also single specimens of rare fish, rare either 
for the time of year, or for the locality. Some of these 
instances are sufficiently of interest to warrant recording 
them. 

On the 20th of January, the weather warm and water 
wholly free from ice, a Shad (Alosa prestabilis), weighing 
four and one-half pounds, was taken a short distance from 
the city. It was supposed to have been a sickly fish that 
had not “gone out” in August of the preceding summer. 
Such was proved not to be the case however, by an examina- 
tion of the contents of the stomach, which demonstrated 
that it had come directly from salt water. Among the mass 
of marine food was a partially digested Killi-fish (//ydrar- 

‘gyra flavula). The Shad was a female, with ova apparently 
as fully matured as in May. Two or three specimens of 
other representatives of the Herring tribe were captured 
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about this time, but to what genus they belonged, the writer 
could not determine from what he heard. He did not see 
the specimens. The Gizzard Shad (Dorosoma Cepedianum), 
has been met with by single specimens and pairs, while fish- 
ing for “suckers” (Catostomus) and “chub” (Semotilus). 
The date is much earlier than any previous one, and prob- 
ably more specimens have been taken. They were usually 
large, but were thin, sickly and sluggish in their movements. 
Probably but few of this species enter the river, or at least, 
come up as far as Trenton. When once they have wandered 
into deep ponds they will remain and breed. One pond, 
that has been stocked with them since 1833, contains now 
larger specimens than the writer has ever elsewhere seen. 

On the 23d or 24th of January a healthy, strong, active 
Cod-fish (Morrhua Americana), weighing nearly four pounds, 
was taken in a draw-net. The stomach of this fish showed 
it had been in river-water for several days. The fisherman 
who took this specimen considered it the first instance of the 
kind on record, but such is not the case. Several have been 
taken about Philadelphia during the past twenty years. A 
unique occurrence, however, we believe to be the capture of 
a large Sturgeon in January. The Sturgeon is sensitive to 
the cold, but it would seem that the water had not been 
greatly chilled, considering the presence of this fish, which 
was fully as active as the species is during the summer 
months. 

Of the resident fish that are to be taken in variable quan- 
tities during the winter, when the ice is not abundant, the 
sucker tribe and the Delaware chub are the principal. Dur- 
ing the past few days the abundance of these fish has been 
remarkable, and in one day several bushels were taken. 
The number of chubs was very large and afforded excellent 
opportunities of examining their distinctive characters. 
They were all the Semotilus rhotheus Cope. None measured 
less than eight inches in length, and every specimen, male 
and female, had the brilliant rosy and blue tints mentioned 
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by the writer in describing this species in 1861. Mr. Cope 
has stated, in his Monograph on the Cyprinidee of Penn- 
sylvania (Transactions American Philosophical Society), that 
the coloration given by the writer, was that of the male 
in spring. The description he alludes to was drawn up in 
the summer. Mr. Cope is correct as to the coloration being 
that of the breeding season, but the tints do not grow less 
distinct after spawning, and the female is very nearly, if 
not quite, as highly colored during February, March and 
April. Later, the female becomes silvery, but the male, in 
clear waters, retains his high coloring. In muddy, sluggish 
waters, the bright, rosy hue becomes a reddish brown; the 
blue tints become leaden. Of the smaller specimens none 
exhibited the peculiar cloudy markings of the Cyprinus 
atromaculatus Mitchell. The largest specimen, a female, 
measured fourteen inches in length, and exceeded all the 
others in the magnificence of its coloring. The examination 
of nearly three hundred specimens indicated clearly that 
the beauty of this species was in proportion to the size, and 
that the sex could not be determined by the color of the 
specimen, 

Among this enormous quantity of specimens not a single 
Semotilus corporalis was found. 

NOTE. — Early in the month of February of this year, the writer received a number 
of “ frost-fish” or “smelt,” from the Raritan River, N. J. Among these fish (Osmerus 
mordax) Was a single specimen of a cyprinoid, Which was new to the waters of New 
Jersey, and was considered at the time as undescribed. The specimen was submitted 
to Professor E. D. Cope, and has since been deseribed by him in MSS., as Hybognathus 
osmerinus Cope. The paper containing the description will be issued soon in the 
“Transactions of the American Philosophical Society of Philadelphia.” 

This is the only species of this genus found in the state, and is, we believe, the 
third genuine species of Hybognathus of Girard, who has described many species as 
belonging to this genus, which have been found since not to be true Hybognathi. This 
makes the total number of Cyprinida, belonging to the fauna of New Jersey, fourteen. 

In our report of the Zoology of New Jersey, we mentioned but three species of 
“suckers,” as found in the state. We omitted the large scaled sucker, Teretribus mac- 


rolepidotus, which is very abundant in the Delaware River, about and south of Phila- 
delphia, but it does not occur in numbers much north of the city named. 
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VOLCANOES AND EARTHQUAKES.* — Professor Hunt has said more in the 
ten pages of this little pamphlet than would suflice to fill an ordinary vol- 
ume. After a description of volcanoes, volcanic products and the various 
zones, or regions of the earth in which volcanoes are found most abund- 
antly, the author sums up the different theories which have been advanced 
in the endeavors to account for these phenomena. He rejects entirely, 
and with crushing force, the theory which attempts to account for volca- 
noes by supposing that they are the vents of a liquid nucleus, and gives a 
summary of his reasons for doing so from which we quote the following 
paragraphs: 

“ Judging from the known properties of the rocks with which we are acquainted, solidifica- 
tion should commence not at the surface, but at the centre of the liquid globe, a process which 
would moreover be favored by the influence of pressure. This augments the melting temper- 
ature of matters, which, like the rocks and most other solids, become less dense when melted, 
while on the other hand it reduces the meiting point of those which, like ice [or bismuth], be- 
come more dense by fusion. Pressure, moreover, it may be mentioned in this connection, in- 
creases the solvent power of water for most bodies, whose solution may be described as a kind 
of melting down with water into a compound whose density is greater than that of the mean 
of its constituents; the importance of this point will appear farther on. The theory deduced 
from the above considerations, and adopted by Hopkins and by Serope, is briefly as follows: 
the earth’s centre is solid, though still retaining nearly the high temperature at which it be- 
came solid. At an advanced stage in the solidifying process the remaining envelope of fused 
matter became viscid, so that the descent from the surface of the heavier particles, cooled by 
radiation, was prevented, and a crust formed, through which cooling has since gone on very 
slowly. There were thus left between this crust and the solid nucleus, portions of yet unsolid- 
ified matter (or even perhaps, as suggested by Scrope, a continuous sheet), and it is in the ex- 
istence of this stratum, or of lakes of uncongealed matter, that we are to find an explanation 
of all the phenomena of voleanoes and earthquakes, of elevation and subsidence, and of the 
movements which result in the formation of mountain chains, as ingeniously set forth by Mr. 
Shaler. The slow contraction of the gradually cooling globe, a most important agency in the 
latter phenomena, is evidently not excluded by this hypothesis, It may be added that a sim- 
ilar structure of the globe, viz., a solid nucleus and a solid crust separated from each other by 
a liquid stratum, was long ago suggested by Halley in order to explain the phenomena of ter- 
restrial magnetism. Scrope has completed this hypothesis by the suggestion that variations in 
tension or pressure may cause portions of matter beneath the surface to pass from solid to 
liquid, or from a liquid to a solid state, and in this way helps us to explain the local and the 
temporary nature of volcanic activity. 

This theory of Hopkins and Secrope apparently so complete in itself, is an approximation to 
the one which I adopt, though differing from it in some most important particulars, While 
admitting with them the existence of a solid nucleus and a solid crust, with an interposed 
stratum of semi-liquid matter, I consider this last to be, not a portion of the yet unsoliditied 
igneous matter, but a layer of material which was once solid, but is now rendered liquid by the 
intervention of water under the influence of heat and pressure. When, in the process of re- 
frigeration, the globe had reached the point imagined by Hopkins, where a solid crust was 
formed over the shallow molten layer which covered the solid nucleus, the farther cooling and 
contraction of this crust would result in irregular movements, breaking it up, and causing the 
extravasation of the yet liquid portions confined beneath. When at length the reduction of 
temperature permitted the precipitation of water from the dense primeval atmosphere, the 
whole cooling and disintegrating mass of broken-up crust, and poured out igneous rock would 

* Abstract of a Lecture by Professor T. Sterry Hunt, LL. D., F. R.8., delivered before the 
American Geographical and Statistical Society, April 22, 1869. Pamph., pp. 10. 
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become exposed to the action of air and water. In this way the solid nucleus of igneous rock 
became surrounded with a deep layer of disintegrated and water-impregnated material, the 
ruins of its former envelope, and the chaotic mass from which, ander the influence of heat from 
below and of air and water from above, the world of geologic and of human history was to be 
evolved, 

It must be borne in mind that water under pressure and at high temperatures, develops ex- 
traordinary solvent powers; while from what has already been said of the influence of pres- 
sure in favoring solution, it will be seen that the weight of the overlying mass becomes an effi- 
cient cause of the liquefaction of the lower portions of the sedimentary material. Time is 
wanting to discuss the great forces which from early geologic periods have been active in trans- 
terring sediments, alternately wasting and building up continents. By the depression of the 
yielding crust beneath regions of great accumulation there follows a softening of the lower and 
of the more fusible strata, while the great mass of more silicious rocks becomes cemented into 
comparative rigidity, and finally, as the result of the earth’s contraction, rises a hardened and 
corrugated mass, from whose irregular erosion results a mountainous region, 

Those strata, which from their composition yield under these conditions the most liquid 
products, are, it is conceived, the soarce of all plutonic and voleanic rocks. Accompanied by 
water, and by diflicultly coercible gases, they are either extravasated among the fissures 
which form in the overlying strata, or tind their way to the surfz The variations in the com- 
position of lavas and their acconipanying gases in different regions, and even from the same 
vent at different times, are strong contirmations of the truth of this view, to which may be 
added the fact that all the various types of lava are represented among aqueous sedimentary 
rocks, which are capable of yielding these lavas by the precess of fusion.” 


GEOLOGY OF COLORADO AND New MeExico.* — With the small appropri- 
ation of ten thousand dollars, Dr. Hayden appears to have traversed in 
one season a very large territory, made extensive collections and a series 
of valuable and minute observations upon the geological structure of the 
country. The report of these is accompanied by a repert upon ** The 
Mines and Minerals of Colorado,” by Professor Frazer, which gives a fair 
and candid statement of the mineral wealth of Colorado and New Mexico; 
and by a report upon the Agricultural Resources of Colorado. 

These various reports cannot fail of attaining the object for which they 
were written, since in them every one interested in the future develop- 
ment of these territories may find reliable and unprejudiced information 
with regard to their natural resources. The sum of money appropriated 
for this purpose was so small that Dr. Hayden could not have accom- 
plished a large portion of his explorations without their assistance. The 
appropriation of ten thousand dollars, by the central government, to ex- 
plore two territories, while a state is spending annually more than twice 
that amount, per annum, upon a single institution, might excite some 
surprise and confusion in the minds of a foreigner. 

The route lay along the eastern foot of the Rocky Mountains, from 
Cheyenne, in Wyoming Territory, to Santa Fe, the Middle Park having 
been explored by a lateral excursion from Denver City. Returning from 
Sante Fé they returned to Denver by passing up the Rio Grande and 
crossing the Rocky Mountains through the South Park. The explorer’s 
remarks with regard to the superficial deposits are very interesting, and 
their general importance as an explanation of the origin of some of the 
most interesting localities is our justification for the following extract: 


*Preliminary Field Report of the U. 8. Geological Survey of Colorado and New Mexico, 
By Dr. F. V. Hayden. Washington, D.C. 8vo,. 1869. 
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** With the commencement of the tertiary was ushered in the dawn of the great lake period 
of the West. The evidence seems to point to the conclusion that from the dawn of the tertiary 
period, even up to the commencement of the present, there Was a continuous series of fresh- 
water lakes all over the continent west of the Mississippi River. Assuming the position that 
all the physical changes were slow, progressive, and long-continued, and that the earlier sedi- 
ments of the tertiary were marine, then brackish, then purely fresh water, we have through 
them a portion of the consecutive history of the growth of the western continent, step by step, 
up to the present time. The earliest of these great lakes marked the commencement of the 
tertiary period, and seems to have covered a very large portion of the American continent 
west of the Mississippi, from the Arctic Sea to the Isthmus of Darien. 

About the middle of the tertiary period the second extensive lake commenced in the West, 
which we have called the White River tertiary basin. We believe that it commenced its 
growth near the south-eastern base of the Black Hills, and gradually enlarged its borders. I 
am inclined to think that this lake has continued on, alinost or quite up to the commencement 
ot the present period; that the light colored arenaceous and marly deposits in the Park of the 
Upper Arkansas, in the Middle Park, among the mountains at the source of the Missouri 
River, in Texas and California, and Utah, are all later portions of this great lake. The upper 
miocene or pliocene deposits in the Wind River Valley, near Fort Bridger, and on the divide 
between the Platte and the Arkansas Rivers, were undoubtedly synchronous, though perhaps 
not connected with this great basin. Every year, as the limits of my explorations are ex- 
tended in any direction, I find evidences of what appear to be separate lake basins, covering 
rreater or less areas, and bearing intrinsic proof, more or less conclusive of the time of their 
existence, [ have given in this place the above brief description of the various geological 
formations as I have studied them in the West, in order that my subsequent remarks on these 
formations in their southern extension may be more clearly understood. Constant reference 
will be made to rocks as they have been seen in the far North and West, in order that the story 
of their geological extension may be linked together.” 


Dr. Hayden also speaks of having met with vast quantities of true drift 
material which-he regards as originating from the neighboring mountains. 
“The superficial deposits at the very margins of the mountains is com- 
posed of very coarse materials, sometimes immense quantities of all 
kinds, but slightly worn; but proceeding from the base of the mountains, 
the rocks become smaller and more rounded, until they pass into small 
pebbles, mingled with loose sand. The phenomena of erosion, as seen at 
the present time, all along the flanks of the mountains, in the plains, in 
the channels of streams, point clearly to a vastly greater quantity and 
force of water than exist anywhere at the present time.” A page is de- 
voted to an account of the general structure of the mountains which Dr. 
Hayden’s long familiarity with them enables him to condense into so 
brief a space: 

“It is now well known that the great Rocky Mountain system is not composed of a single 
range, but a vast series of ranges, covering a width of six hundred to one thousand miles. 
There are also two kinds of ranges, one with a granitoid nucleus, with long lines of fracture, 
and in the aggregate possessing a specifie trend; the other has a basaltic nucleus, and is com- 
posed of a series of voleanic cones or outbursts of igneous rocks, in many eases forming those 
saw-like ridges or sierras, as the Sierra Nevada, Sierra Madre, ete. Along the eastern portion 
of the Rocky Mountains, from the north line to New Mexico, the ranges with a granitoid nu- 
cleus prevail. Each one of the main ranges is sometimes split up into a number of fragments, 
which locally may vary somewhat from a definite direction, but the aggregate trend will be 
about north-west and south-east, 

As I have before stated, each one of the main ranges seems to me to form a gigantic anti- 
clinal with a principal axis of elevation, and the lower parallel ranges descending like steps to 
the plains, or to the synclinal valley. If, for example, we were to study carefully one of the 
minor mountain ranges, as the Black Hills of Dakota, or the Laramie range, where the system 
is very complete and regular, we should find a central granitic axis, and on each side a series 
of granitic ridges parallel with it, and in the aggregate trending nearly north and south. And 
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on the eastern portion of the anticlinal, the east side of the minor ridges slopes gently down, 
while the west side is abrupt; and on the western portion vice versa. But if we take the ridges 
singly and examine them, we shall find in most cases that the aggregate trend is nearly north- 
west and south-east. The consequence is, that as we pass along under the eastern flanks of the 
mountain from north to south, these minor ranges or ridges present a sort of * en echelon” ap- 
pearance; that is, they run out one after the other in the prairies, preserving the nearly north 
and south course of the entire system, Not untrequently a group or several of these ridges 
will run out at the same time, forming a huge notch in the main range. This notch in most 
cases forms a vast depression with a great number of side depressions or rifts in the mountains, 
which give birth to a water syslem of greater or less extent. Such, for example, is the notch 
at Cache ala Poudre, Colorado City, Canon City, on the Arkansas River, and other localities, 
If we were to examine the excellent topographical maps issued by the War Department, which 
are beyond comparison the most correct and most scientific of our Rocky Mountain region in 
existence, we should at once note the tendency of all the minor ranges, with a continued line 
of fracture and a granitic nucleus, to a south-east and north-west trend; sometimes it is nearly 
north and south, and then these ranges pass out or come to an end without producing any 
marked influence on the topography, except, perhaps, some little stream will flow down into the 
plain through the monoclinal rift. But when several of these minor ranges come to an end to- 
gether, an abrupt jog of several miles towards the west is caused. Then frequently as the range 
dies out, a local anticlinal or a semi-quaquaversal dip is given to the sedimentary beds. Be- 
tween the notches or breaks in the mountains, the belt of ridges or “* hog-backs” becomes very 
narrow, sometimes even hardly visible, and sometimes entirely concealed by superticial de- 
posits. But at these breaks the series of ridges split up and spread out so as to cover an area 
from half a mile to ten or fifteen miles in width, It is in these localities that the complete geo- 
logical structure of the country can be studied in detail. I do not know of any portion of the 
West where there is so much variety displayed in the geology as within a space of ten miles 
square around Colorado City, Nearly all the elements of geological study revealed in the 
Rocky Mountains are shown on a unique scale in this locality.” 

In studying the mines of Colorado the explorer noticed that the lodes 
are almost invariably parallel, running north-east to south-west. This 
and the two cleavage planes, one north-east to south-west, and the other 
north-west to south-east, which he found to be peculiar to all the Azoic 
rocks, leads to an important and highly interesting generalization: 

“Tam inclined to believe that the problem of the history of the Rocky Mountain ranges is 
closely connected with these two great sets of cleavage lines, As I have before stated, my own 
observations point to the conclusion that the general strike of the metamorphic ranges of 
mountains is north-west and south-east, and that the eruptive trend north-east and south- 
west. The dikes that sometimes extend long distances across the plains, in all cases trend 
north-east and south-west, or occasionally east and west. The purely eruptive ranges of the 
northern portion of the San Luis Valley seemed to be composed of a series of minor ranges 
“en echelon” with a trend north-east and south-west. But as soon as this range joins on toa 
range with a metamorphic or granitic nucleus, the trend changes around to north-west and 
south-east. Many of the ranges have a nucleus of metamorphic rocks thongh the central and 
highest portions may be composed of eruptive peaks and ridges. In this case the igneous ma- 
terial is thrust up in lines of the same direction as the trend, It becomes therefere evident 
that all the operations of the eruptive forces were an event subsequent to the elevation of the 
metamorphic nucleus, This is shown in hundreds of instances in Southern Colorado and New 
Mexico, where the eruptive material is oftentimes forced out over the metamorphic rocks, con- 
cealing them over large areas,” 

A GEOGRAPHICAL HANDBOOK OF ALL KNOWN FERNS, is the title of the 
latest and of the most praiseworthy of Fern-books, now so popular in 
England. This neat volume is by K. M. Lyell (Mrs. Col. Lyell), and is 
just published by Murray; a small octavo of two hundred and twenty- 
five pages. It gives.in order, under the principal countries, a list of all 
their Ferns, with range and localities, and then a full series of tables 
exhibiting the geographical distribution of each species through the sev- 
eral regions. 
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RECENT WORKS ON THE EMBRYOLOGY OF ARTICULATES. — Besides the 
very valuable paper of Melnikow on the embryology of the lice and other 
insects already noticed and quoted, we have to enumerate several others 
of great importance, and which we hope to find room to notice at greater 
length hereafter. Professor Claparéde has published a paper, richly illus- 
trated, on the embryology of worms, especially Spirorbis, in Siebold and 
Kolliker’s Journal.” Melnikow writes in ‘*Wiegmann’s Archiv” 
the early stages of Tiwnia cucumerina, with a few figures. Dr. Richard 
Greef publishes in the same number of the “ Archiv” some most inter- 
esting researches on certain remarkable forms of Arthropoda and worm- 
types, illustrated by four plates. 

Dr. Anton Dohrn has lately published the first part of his ‘Researches 
on the Structure and Development of Arthropoda” (Insects and Crusta- 
cea) with nine excellent plates. It is extracted from Siebold and Kol- 
liker’s “Journal.” He here records his observations on the embryology 
of Cuma and allied genera, of certain sea spiders (Pycnogonidx), and 
thinks that embryology shows that these curious animals, classified 
by many naturalists with the Arachnida, are really Crustacea; and of 
Daphnia, Praniza, and Paranthura Costana. 

A paper of the greatest interest to entomologists is M. Ganin’s ‘* Con- 
tribution to a Knowledge of Developmental History in Insects” in Sie- 
bold and Kolliker’s “ Journal.” It is fully illustrated, and some of the em- 
bryoes and larve of certain Pteromali, Platygasters and Polynemas are 
of such startling interest, from their resemblance to the zoeiis of crabs 
and to certain low worms, that we must defer any farther notice for an- 
other number, when we can insert cuts to illustrate our review. 


THE BOwDOIN SCIENTIFIC REVIEW.* — Two numbers have appeared of 
this fortnightly paper, which is conducted by Professors Brackett and 
Goodale of Bowdoin College. It is devoted mostly to chemistry and 
physiology, and tlre editors say in their announcement that ‘it was orig- 
inally their design to communicate to their fellow physicians in Maine 
recent intelligence in physiology, and chemistry applied to therapeutics. 
This design has not been relinquished, but it has been somewhat moditied 
at the suggestion of many, and the scope of the journal has been widened 
without trespassing upon the field now so well occupied by our American 
journals of natural history, physical science, and medicine. It is believed 
that much of the work now accomplished by many of our domestic and 
foreign periodicals may be made more directly available by the regular 
publication of a review which shall call attention to the best scientific 
labor wherever done. From the nature of the case, the range of the 
journal will approach that of ‘*Cosmos” and ‘*Les Mondes,” but more 
prominence will be given to the results of English and American study.’ 
We trust that this enterprising and ably conducted journal will meet with 
every possible encouragement. We quote the conclusion of M. Mayer's 


*A Fortnightly Review. Brunswick, Maine. 8vo, pp. 32. $2.00 a year. 
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discourse before the Scientific Reunion of Insbruck, on Matter, Force and 
the Soul: 


“The French physicist, Adolphe Hirn, who, at the same time with Joule, Colding, Holtman 
and Hemholtz, discovered the mechanical equivalent of heat, arrived at the conclusion, which 
I find as beautiful as true, that there are three categories of existence; first, matter; second, 
force; third, the soul, or the spiritual principle. When once we have succeeded in realizing 
that there are not only material objects, but also forces, and forces in the definite, accurate 
sense of modern science, as indestructible as the substances of the chemist, we have but one 
step farther to take, and that perfectly natural, to recognize and admit spiritual existences. In 
inanimate nature we speak of atoms; in the living world we find individuals. The body of the 
living being, as we now know it, is not only formed of material elements, but force plays also an 
essential part. But neither matter nor torce can think, feel and will. Man thinks. For a long 
time we have generally supposed that the nervous substance, and especially the brain matter, 
contained free phosphorus, and the imagination attributed to this free phosphorus an important 
part in intellectual operations. But new and more exact researches in organic chemistry have 
proved that no living organ, and of course the brain, contains free phosphorus. If, on one side, 
similar illusions must vanish before the data of an exact science, it is none the less true, never- 
theless, that there are continually produced in the living brain, material modifications, which 
are, as it were, the consequences of a sort of molecular activity, and that the intellectual acts 
of the individual are intimately connected with this material cerebral action. But it isa great 
error to identify these two activities which proceed parallel to each other. An illustration 
will render my thought clearer. We know that there can be no telegraphic communication 
without a concomitant chemical action. But what the telegraph says, the contents of the des- 
patch, could never be regarded as a function of the electro-chemical action. That is still truer 
for the brain and thought. The brain is only the machine, it is not thought. Intelligence, 
which is not a part of sensible things cannot be submitted to the investigations of the physicist 
and the anatomist. What is true subjectively is also true objectively. Without this harmony, 
eternally pre-established by God, between the subjective and objective worlds, all our thoughts 
would be sterile. Logic is the statics of intelligence, grammar is its mechanics, and language 
its dynamics. I finish in saying to you with deep conviction: an exact philosophy should and 
can be nothing but an introduction to the Christian religion.” 


NaTuRE.* — During the last year we expressed a very favorable opinion 
of “Scientific Opinion,” a weekly scientific newspaper, and have now to 
express, after a careful reading for several months, our equally strong re- 
gard for ‘‘Nature.” It is in royal 8vo form, well printed, containing ex- 
cellent articles by the leading scientists of Great Britain, and much valu- 
able weekly intelligence. Everybody who can afford td do so would do 
well to subscribe to it. 
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BOTANY. 

EDIBLE FunGI. — During the last few years great attention has been 
paid, by botanists on the one hand and epicures on the other, to the edible 
qualities of certain fungi. Notwithstanding the prejudice generally en- 
tertained against this class of vegetable productions, extending in Scot- 
land, Wales and some parts of England, even to the common mushroom, 


Nature, a weekly illustrated journal of science. Royal 8vo, two columns. pp. 32. Twelve 
cents anumber. McMillan & Co. New York, 63 Bleeker street. 
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there is no question that a considerable number of species, very abundant 
in this country, are not only wholesome, but delicious articles of diet, 
and are at least as easily distinguished, with a little practice, from the 
poisonous or suspicious species, as are berries or other wild fruits. Con- 
taining a larger portion of nitrogen than any other family of the vegetable 
kingdom, they furnish an abundant supply of nourishment at a period of 
the year when very little else is to be obtained. It is calculated that 
there is scarcely a parish in England where tons of wholesome food ure 
not allowed to waste every year, to say nothing of the facilities for their 
artificial culture. Berkeley reckons that there are at least thirty distinet 
English edible fungi; Dr. Curtis has partaken of forty in North Carolina, 
and enumerates one hundred and eleven species in that state alone re- 
puted to be edible. Fries, the greatest living cryptogamist, is publishing 
a large work on the edible and poisonous fungi of Sweden; several works 
of a similar character have recently been brought out in Italy; in our 
own country the Rev. M. J. Berkeley, Mr. Worthington G. Smith and Dr, 
Bull of Hereford, may be mentioned as having paid special attention to 
the subject. — Quarterly Journal of Science. 

LARGE TREES IN AUSTRALIA. — On this subject the government director 

of the Botanic Garden at Melbourne furnishes some interesting details, 
as follows:—‘*The marvellous height of some of the Australian (and 
especially the Victorian) trees has become the subject of closer investi- 
gation since of late (particularly through the miner’s tracks) easier 
access has been afforded to the back gullies of our mountain system. 
Some astounding data, supported by actual measwrements, are now on 
record. The highest tree previously known was a Karri Eucalyptus 
(Eucalyptus colossea), measured by Mr. Pemberton Walcott, in one of the 
delightful glens of the Warren River, in Western Australia, where it rises 
to approximately four hundred feet high. Into the hollow trunk of this 
Karri, three riders, with an additional pack-horse, could enter and turn in 
it without dismounting. At the desire of the writer of those pages (Dr. 
Miiller), Mr. D. Bogle measured a fallen tree of Lucalyptus amygdalina, in 
the deep recesses of Daudenong (Victoria), and obtained for it the length 
of four hundred and twenty feet, with proportionate width; while Mr. 
G. Klein took the measurement of a Eucalyptus on the Black Spur, ten 
miles distant from Healesville, four hundred and eighty feet high. 
It is not at all likely that, in these isolated inquiries, chance has led to 
the really highest trees, which the most secluded and the least accessible 
spots may still conceal. It seems, however, almost beyond dispute that 
the trees of Australia rival in length, though evidently not in thickness, 
even the renowned forest giants of California, Sequoia Wellingtonia, the 
highest of which, as far as the writer is aware, rises, in their favorite 
haunts at the Sierra Nevada, to about four hundred and fifty feet... . 
Thus to Victorian trees the palm must be conceded for elevation.” — 
Mossman’s Origin of the Seasons, p. 367. [And see more at length, ‘* Silli- 
man’s Journal” for November, 1867, p. 422. 
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TENDENCY OF FLorAL ORGANS TO EXCHANGE Orricrs.—In the No- 
vember Narura.istr, p. 494, *C. J. S.,” speaks of finding a little ear on 
the apex of a staminate spike of Indian Corn. This is something new to 
me; but I have several times seen staminate organs, produced on the ear. 

When the rains came after the past dry summer many plants seem to 
have made haste to produce new organs even though out of place, rather 
than to go on with the development of organs formed at the natural 
time. This tendency gives us ears of corn on the tassel, as C. J. S. has 
observed, and tassels formed upon the ear and many abortive ears ina 
single husk, as I have observed this fall. I have noticed, also, a few 
heads of Timothy which, instead of producing seed, have produced a 
growth of little leaves, and are scarcely recognizable as Timothy-heads. 
—D. MILLIKIN. 

MONSTROSITY IN TRILLIUM. — April 28, 1866, while botanizing at Le 
Roy, N. Y., I found a Trillium with two stems arising from a common 
rootstock, each stem bearing a flower unlike the other and neither perfect. 
The petals of one could hardly be distinguished from its sepals, the only 
perceptible difference being a minute white margin surrounding the apex 
of each petal. The floral envelopes in this case appear to have reverted 
to the form and color of the leaves much more nearly, than in the other 
terminal flower where the petals are oblong and pure white, having a nar- 
row green stripe running through the centre of each. Though monstros- 
ities among the Trilliums may not be rare, I have never seen a similar 
one. —C. S. OsBonrne, Rochester, N. Y. 


Notices OF BOTANICAL MONSTROSITIES, Such as the above, we are glad 
to receive from our various correspondents. But they must not be dis- 
appointed if they should not appear at once. When they have accumu- 
lated a little so as to throw interest upon each other, we will print them 
all, or the most interesting ones, with some remarks on their classification 
and bearing, as illustrated in connection with a recent work upon Vege- 
table Teratology, by Dr. Masters of London, published by the Ray Soci- 
ety. If our correspondents will send us the specimens themselves, or 
drawings of them, it would in many cases be advantageous. As to the 
monstrosity in Indian corn, the attempt to produce ears on the staminate 
spike is common enough; the production of male flowers on the ear is so 
unusual that we should be very glad to see specimens. Chlorosis (as it is 
termed) in 7Zrillium grandiforum is rather common, and we find that the 
plant so affected goes on year after year producing such blossoms. — Eps. 


Arctic Fiora. — Dr. Berthold Seeman discusses in the ‘‘ Journal of 
Botany,” the question whether vegetation extends to the North Pole, 
supposing land exists there. He answers the question in the affirmative, 
maintaining that excessive cold in winter exercises but a limited influence 
upon a vegetation which, like the Arctic, enjoys the protection of a thick 
covering of snow, and is besides ina state of inactivity. The tempera- 
ture of the summer during the months of July and August has by far the 
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greatest share in the distribution of vegetable life in the northern regions, 
and the lowest temperature during those months is not found in the 
most northerly point yet reached by any exploring expedition, but in 
Winter Island, on the eastern shore of the Melvilie Peninsula, where the 
mean temperature during July and August ranges between 34° and 36° F, 
That spot, which may be called the phytological pole, is nevertheless cov- 
ered with vegetation, and knowing as we do, that plants do grow not only 
on a frozen soil, but even, as in Kotzebue Sound, on the tops of icebergs, 
there is no reason to suppose that the terrestrial pole is destitute of vege- 
tation. The most northerly berry-bearing plant yet recorded is Vaccinium 
Vitis-idea, or the cranberry, gathered in Bushman Island, on the north- 
west shore of Greenland, by Captain W. Penny, or in latitude 76° N., 
and longitude 66° W. The most northerly berry-bearing genera are Vac- 
cintum, Oxrycoccus, Rubus, Cornus and Empetrum. It is stated that occa- 
sionally berries ripen in Lapland. —Quarterly Journal of Science. 

[We should think so! See Linneus’s *‘ Lapland Flora,” and his inter- 
esting ‘Tour in Lapland.” In the former almost thirty baccate-fruited 
plants are enumerated, and at least half of these ripen edible berries. — 
EDITORS. 

THE FERTILIZATION OF WINTER-FLOWERING PLANTS. — Mr. A. W. Ben- 
nett contributes to the first number of the new scientific magazine, 
‘*Nature,” the results of some observations on the fertilization of those 
plants which habitually flower in the winter, when there are few or no 
insects to assist in the distribution of the pollen. He finds that in those 
wild plants which flower and produce seed-bearing capsules throughout 
the year, as the white and red dead-nettles, shepherd’s purse, chickweed, 
groundsel, etc., the pollen is uniformly discharged in the bud before the 
flower opens. Many garden-plants, on the other hand, natives of warmer 
countries, but which still flower with us in the depth of winter, never 
bear fruit in this climate, and in them the pollen is not discharged till the 
flower is fully open. Of this class are the yellow jasmine and the Chi- 
monanthus fragrans, or all-spice tree; in the latter species the arrange- 
ment of the pistil and the stamens is such as to render self-fertilization 
impossible. — Quarterly Journal of Science. 


ZOOLOGY. 


A RarE Duckx.—A specimen of the Brown Tree Duck, Dendrocygna 
Sulva, was killed in New Orleans on the 22d of January, 1870, and pre- 
sented by Mr. N. B. Moore to the Smithsonian Institution. This is the 
first-instance on record of the occurrence of this species so far to the 
east, although it has been known for some time as an inhabitant of Cali- 
fornia; in the first place, from specimens found by Mr. Hanters at Fort 
Tejou. The species occurs sparingly throughout Mexico and Central 
America and the eastern parts of South America, and is said to have been 
found nesting near Galveston, Texas, by Mr. Dresser. ,*, 
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ExTERNAL GILLS IN GiNorp Fisnes.—Steindachner has discovered that 
in the two species of Ganoid fishes Polypterus Lapradei n. sp., and Polyp- 
terus Senegalus external branchiw occur when they are young. In his new 
species, P. Lapradei, the branchie persist in individuals nineteen inches 
long. They consist of a long, flattened band, with fringed edges, very 
like the external branchiw of the axolotls; there is a single one on each 
side behind the operculum, and it does not pass the posterior margin 
of the pectoral fin. In P. Senegalus this transitory organ disappears 
sooner, and is no longer to be found in specimens measuring three and a 
half to four inches in length. ‘That these are respiratory organs has been 
proved by the anatomical investigations of Professor Hyrtl. — Annals 
and Magazine of Natural History. 

Tue Limss OF ICHTHYOSAURUS AND PLESIOSAURUS. — Dr. Gegenbaur of 
Jena, has recently published an essay on the nature of the limbs of Ich- 
thyosaurus and Plesiosaurus. He indicates that the homologies of the 
paddle of the former are best understood by reference to the fin of the 
Selachians, especially of the sharks, a most important point. He accepts 
the view of the great importance of the differences between its limb 
and that of Plesiosaurus. (In the American genus Polycotylus, though 
the type of limb is that of the Plesiosauroid, the ulna and radius are 
those of Ichthyosaurus; the vertebre resemble also those of the latter.) 
He indicates that the serial relationship of the carpals, metacarpals and 
phalanges is to be traced to the corresponding segments of a primary — 
the radial — series, or ray. He thus lays the basis of the homology of 
subordinate radii of Protopherus and Bregmacerus, and of the fulcra of 
sauroid fishes, and therefore a basis for the estimation of the origin of 
the distal portions of limbs from the simplest form — the simple ray. — 
E. D. Corr. 

THE ORGANS OF HEARING AND SMELL IN INsEcTS. — Mr. Lowne, in a 
recent work on the anatomy and physiology of the flesh fly, states his 
belief that the organ of smell is located in the third joint of the antenne, 
which are remarkably dilated, and are covered with minute openings 
communicating with little sacs in the interior. The halteres he regards 
as the organ of hearing, their cavity being filled by a very large nerve 
terminating in nerve cells, which is connected with a number of small, 
highly refracting bodies, regularly arranged around the base of the organ. 
— The Academy. 

ALBINO BaRN SwaLLow. —In the month of July of last year, near 
Saco, Maine, I observed a flock of Barn Swallows (Hirundo horreorum 
Barton), one of the individuals of which was pure white or nearly so. — 
F. P. ATKINSON. 

THE Sars Funp.— At a parlor lecture delivered in Salem by Mr. E. S. 
Morse, the stm of twenty-nine dollars and fifty cents ($29.50) was raised 
for the family of the late Professor Michael Sars, of Christiania. Liberal 
sums have already been subscribed in London and Paris. 


CORRESPONDENCE. 


GEOLOGY. 


DISCOVERY OF A HUGE WHALE IN Nortu CaAROLina. — Professor Kerr 
has discovered recently in North Carolina the remains of a huge whale 
some eighty feet in length, which I have recently studied. It is near 
Balena, and very different from anything hitherto found. It has an ex- 
traordinary development of the supercilia. The ear bone is preserved, 
I have named it Mesoteras Kerrianus. — E. D. Copr. 


THE GEOLOGY OF Brazit.— Professor C. F. Hartt of Cornell Uni- 
versity, who has for several years been studying the geology of the coast 
region of Brazil, and has published two papers on the subject in the Nat- 
URALIST, Vol. i, and a general résumé of his explorations in the ‘ Pro- 
ceedings of the American Geographical Society,” and has an extensive 
work on the subject nearly printed, entitled ‘* The Geology and Physical 
Geography of the Coast Provinces of Brazil,” proposes to make a third 
trip to Brazil next summer. He will take with him several students from 
Cornell University, and the expedition will be one that in its results will, 
we doubt not, do credit to that institution which has already done so 
much in introducing full courses of scientific studies into college curricu- 
lums. The geology and natural history of Brazil have been largely studied 
out by university professors from America and Europe. Professor Hartt 
proposes to study especially the Amazonian drift, and doubts having been 
thrown on Professor Agassiz’s theory of a great Amazonian glacier by 


several eminent geologists, we trust that this vexed question will he fully 
settled. 


Proressor Warpb’s Museum.—It will be gratifying to many of our 
readers to learn that the late fire has not proyed an unconquerable ob- 
stacle to the indomitable energy of Professor Ward. Our own Museum 
has lately been augmented by the addition of a small collection of his 
valuable casts of unattainable European fossils, and we understand that 
he will continue to furnish casts and collections to colleges and institu- 
tions as freely as before the fire. Professor Ward also informed us that 
he was upon the point of departing ugain for Europe, where he expects 
to renew and add to his collections, both of actual fossils and of casts. 
His museum was fully insured, and as this has been paid, the losses can 
be, in a great measure, repaired, especially among the moulds, only one- 
third of the whole of these having been destroyed. — EpiTors. 


ANSWERS TO CORRESPONDENTS. 


8S. L. W., New York. — Lichens, Nos. 1 and 3, Leptogium tremelloides ; No. 2, Pannaria 
microphylla; No. 4, Endocarpon miniatum, two specimens, one of which is FE. glaucum 
Ach., but only a variety; Nos. 5 and 6, Cetraria lacunosa; No.7, Urceolaria scruposa; 
No. 8, Parmelia sazatilis. The Usnea without a number is Usnea rubiginosa Mx., & 
variety of U. barbata. —J. L. R. 
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